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XVIL

Lieport on the Crustacea. Part I. Decaroba. By Sioxey L Suirm,

TrE part of the following report relating to the Macrura was ready
for the printer before Alphonse Milne-Edwards’s Description de quelques
Crustacés Macroures provenant des grandes profondeurs de la Mer des
Antilles (Annales Sci. Nat., Zool., 6= série, XI. No. 4, 1881) was received,
so that all the references to it have been added subsequently. The new
species in this and some other recent papers of Milue-Edwards, and in
Bates's recent paper on the Penmides, are so imperfectly characterized
that i several cases I have found it impossible to determine, with any
approximation to certainty, whether or not they are identical with
species deseribed in the following pages. 1 have endeavored, however,
to make the descriptions and figures of the species here described so
complete, that subsequent investigators will not labor under a similar
difficulty in regard to them.

BRACHYURA.
. MAIOIDEA.

Amathia Agassizii, sp. nov.
Plate X1, Figs, 2, 8.

Resembles A. Carpenteri Norman (figured by Wyville Thomson, Depths
of the Sea, p. 175, 1873), but has shorter rostral horns and more numerous
gpines upon the carapax. ' :

The carapax is sub-triangular, excluding spines and rostral horps, nearly
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four fifths as broad as long, or with the breadth including spines about equal
to the length excluding the rostral horns, which are strongly divergent, nearly

straight, and in the adult less than half as long as tHe rest of the carapsx.

The supra-orbital spines are large, acute, and much more prominent than the
obtuse post-orbital processes. The basal segment of the antenna is armed with
two large and nearly equal spines beneath the eye, one near the base, the other
near the tip. The hepatic region projects above the lateral margit in a proml—
nent spine about a third of the way from the orbit to the great branchial spine.
The anterior angles of the buceal area project in angular dentiform processes,
back of which the prominent margin of the pleural region is armed with two
or three small and unequal spines, There are six spines or spiniform tuber-
cles on the gasiric region, two median, and each side two slightly smaller
lateral, which are nearer together than the median. There are three median
spiniform tubercles on the cardiac region, of which the middle one is much the
more prominent, and back of these the posterior margin of the cardiac region
projects in a prominent median spine, either side of which the postero-lateral
margin is ornamnented with a regular series of six or seven minute tubercles.
The middle of the branchial region projects in a spine directed straight out-
ward and a little upward, which is the largest upon the carapax, and about half
as long as the rostral horns ; on 2 line between this and the postero-lateral
gastric spine there are two spines near together ; and back of these on the
posterior part of the region there is a single spine opposite the large cardiac
spine. In addition to these dorsal spines of the branchial region there is a
lateral closely set series of three or four small spines just below the pleural
suture and above the base of the cheliped, and a similar but isolated spine
below and back of the great branchial spine. The entire surface of the cara-
pax and of the sternum, and of the exposed parts of the appendages, except the
terminal portions of the chelee and of the dactyli of the ambulatory legs, is
covered with soft scabrous papills, and sparsely clothed with short setz.

The chelipeds are a little longer than the carapax including the rostral horns,
and scarcely stouter than the ambulatory legs; the chela is mearly as long as

and no stouter than the merus, the basal portion subcylindrical, nearly naked -

and smooth except for minute, scattered papillee, like those on the surface
generally except that they are smaller and much more scattered ; the digite are
a little more than half as long as the basal portion, a little curved, slightly com-
pressed, smooth, and with the prehensile edges regularly dentate, The ambula-
tory legs are all armed with a dentiform spine at the distal end of the merus ;
the first pair are nearly twice as long as the chelipeds, and the succeeding pairs
are successively a little shorter.

The second and third segments of the abdomen of the male are expanded,
and the first and second are each armed with a small median tubercle. ‘

Station 319, N. Lat. 32° 25’, W. Long. 77° 42’ 30", 262 fath. ; 1 3.

A very much smaller specimen (Plate II. fig. 3} from Station 317 differs so
much fron: the one above described that it might readily be mistaken for a dis-
tinct species. It is apparently en immature male, and differs in having a

i
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narrower carapax, with much longer rostral horns and fewer and much longer
spines.

The carapax, excluding the rostral horns and lateral spines, iz abont two
thirds as broad as long; the rostral horns are as long as the breadth of the car-
apax excluding the spines, nearly straight, slender, and very acute. There are
two spines upon the basal segment of the antenna, but the proximal is much
smaller than the distal. The hepatic spine is slender, and about & fourth as
long as the rostral horns. There is only one small spine, or one with the rudi-
ment of a second, on the margin of the pleural region back of the anterior angle
of the buceal area. The two median spines of the gastric region are slender
and conspicuous, the posterior much the larger, but there are no lateral spines.
The middle spine of the cardiac region is as long as the hepatic, and in front
of its base thereis a rudiment of a second ; the posterior eardiac spine is slender
and very little shorter than the hepatic, but there are no spines or fubercles
either side its base. The middle spine of the branchial region is slender, and
more than half as long as the rostral horns ; there is a single small spine in
place of the two anterior branchial; a small posterior branchial is present;
and in place of the series of small spines there are two very minute tubercles,

The chelipeds and ambulatory legs are nearly as in the other specimen, but
the chelw and the dactyli of the ambulatory legs are 2 little more hairy.

Station 317, N. Lat. 31° 57/, W. Long. 78° 18 35", 333 fath.

The two specimens give the following measurements.

Station . . . . . . . . . . 319 317

Sex . . . & Young
Length of carapax mcludmg mstmm and pos'benor spine 352 mm 131 mm,
Length of carapax from base of rostrum to tip of pos-

terior spine . .. . . . . 275 8.4
Length of rostral horns . .. 8.5 b1
Breadth of carapax, including lateral spmes . .. 270 10.5

« excludmg “ .. 20.3 5.1

Length of branchialspine . . . . . . 45 3.0
“ chelipd . . . . . . . 37 8
“  first ambulatory leg « « o+ . . B3 16
“  gecond “ o . e . e 43 13

Since the above was written several specimens of this species have been taken
off Marthe’s Vineyard by the United States Fish Commission. All these speci-
mens are intermediate in size between those above described, and show thay
they are reslly, as supposed, stages of growth of a single species.

Hyas coarctatus Leacn.

One young specimen, Station 301, N. Lat. 41° 26’ 55", W. Lon. 66° 3,
71 fath,
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Euprognethe rastellifera Sriumesox.

Sriapsow, Ball. Mus. Comp. Zodl., IL p. 123, 1870.

A. M.-Epwarps, Crust. Région Mexicaine, p. 183, Pl XXXIII. fig. 2, 1878 ; Bull,
Mus. Comp. Zosl., VIIL p. 7, 1880,

Ssrrw, Proc. National Mus., Washington, I1L. p. 415, 1881,

Btation. N. Lat. W. Long. Fathoms. Specimens,
335 ag° 22 25" 73° 33" 40" 89 1a.
345 40° 10 15”7 71° 4/ 30" 71 wae.
346 40° 25" 35" 71° 10 307 44 19.

This is apparently by far the most abundant of all the Brachyura along cur
whole eastern coast south of Cape Cod in the belt from 50 to 200 fath. depth.
In the U. 8. Fish Commission dredgings off Martha’s Vineyard, many thou.
sands of specimens were often taken at a single haul of the trawl,

CANCROIDA.
Cancer irroratus Sir.

Cancer irroraius SaY, Jour, Acad. Nat. Sci. Philadelphia, L. p. 59 (¢ only, ¢ being
C. borealis), PL. IV. fig. 2, 1817,

STtivpsox, Ann. Lycsum Nat. Hist. New York, VIL p. 50 (4}, 1859,

Sarry, Trans, Conn, Acad., V. p. 38, 1879.

EixesLEY, Proc. Acad. Nat. Sci., 1879, p. 391, 1880, .
Platycarcinus trrovatus M.-Epwarps, Hist. Nat. Crust., L. p. 414, 1834,

DeKav, Nat. Hist. New York, Crust., p. 6 (in part), Pl 11, fig. 2, 1844,
Cancer Sayi GouLp, Invertebrata Massachusetts, 1st ed., p. 323, 1841,
Platycarcinus Sayi DEKAY, op. cif., p. 7, 1844,

Cancer borealis PAcxanp, Memoirs Boston Soc. Nat. Hist,, 1. p. 303, 1867.

Station. N. Lat. W. Long. Fathoms.  Bpecimens,
314 32° 24 07 78° 44 0 142 29.
327 34° ¢ 30" 76° 10° 30" 178 62,29.
333 350 45 25" 74° 50" 30" 65 14,

The oceurrence of this abundant shallow-water and littoral northern species
in deep water south of Cape Hatteras is very interesting. Asa littoral species
it is apparently not abundant south of Cape Hatteras, and on the New England
coast fully grown individuals are certainly rare below twenty fathoms. The
aleoholic specimens from deep water are lighter in color than similar specimens
from shallew water, but this may be partially due to the fact that they are

entirely devoid of all algoid growths which are common on shallow-water.

individuals ; and the edges of the carapax appear more acutely dentated, which
is easily explained by the fact that they are not subjected to the sbrading in-
fluence of sand and gravel as the shallow-water specimens are. The following
measurentents show no appreciable difference from shallow-water specimens in
the proportions of the carapax.

3
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Btation. Sex. Length of Carapax. Breadth of Carapax.
333 Fy 25,0 mm. 38.7 mm. = L.55 lgth.
327 ® o 36.3 56.0 1.54

€ “ 37.2 59.0 1.59
“ , ¢ 37.2 59.1 1.59
L i 40.5 64.8 1.60
& « 410 64.8 1.58
o “« 59.7 94.0 1.59
o Q 32.0 - 61.5 1.58
i ¢ 39.1 62.0 1.58

Cancer borealis Stiueson,

Cancer irroratus 8ay, Jour. Acad. Nat. Sci. Philadelphia, I. p. 57, 1817 (2 only,
& being C. irroratus).
Gouwp, Invertebrata Massachusetts, 1st ed., p. 322, 1841
Stimpson, Invertebrata Grand Manan, p. 59, 1853 (teste Stimpson).
Plotycarcinus irrovatus DEKay, Nat. Hist. New York, Crust, p. 6 (but not the
fig.), 1844.
Cancer borealis STIMPSON, Ann. Lyceum Nat. Hist. New York, VIL, p. 54 (4), 1859,
Surrn, Inverteb, Vineyard Sd., Report U, 8. Fish Com., I. pp. 546 (252), 745
(4513, 1874 ; Trans. Conn. Acad., V. p. 89, PL. VIil. 1879 ; Proc. National
Mus,, Washington, I1I. p. 417, 1881,
Kixesiry, Proc. Acad. Nat. Sci. Philadelphia, 1878, p. 317 (2).

Station. N. Lat. W. Long. Fathoms, Specimens.
314 32°2¢ o' . 78° 44 O 142 12,39, 3 young.
321 32° 431 25" 770 207 30 233 62,49.
327 34° ¢ 30" 76° 1¢/ 307 178 34,19, 8 young.

Fifteen of the specimens give the following measurements.

Btation, Bex. Length of Carapax, Breadth of Carapax.

314 Young. 15.2 mm. 21.5 mm. = 1.41 Igth.
“ “ 18.7 24.3 1.45
321 Q? 22.3 33.2 1.48
“« “ 25.3 38.0 1.50
327 ¢ 47.0 73.0 1.55
314 “ 49.3 76.0 1.54
321 2 325 49.0 1.51
“ & 38.0 59.5 1.56
314 ] “ 48.0 72.0 1.58
327 “ 47.0 74.5 1.59
221 “« 47.6 75.5 1.59
327 o 63.0 101.2 1.60
“ « 76.0 120.0 1.58
314 “ 78.0 . 123.0 1.58
« « 80.0 129.0 1.61
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This species has also been taken in considerable abundance, in 50 to 200
fathoms, off Martha’s Vineyard, by the U, 5. Fish Comrission. The remarks
under the last species in regard to coloration, acuteness of the dentation of the
edge of the carapax, etc., apply equally well to this species, The fact that this
species and C. drroralus as well are regular inhabitants of the deep water off
our southern coast is sufficient to account for their occasional ocewrrence in
shallow water at the Bermudas, and even in the West Indies,

Cancer Bellianus Johnson (Proc. Zodl. Soc. London, 1861, p. 240, PL
XXVIIL) from Madeira, is much like this species, but apparently distinet
from it.

Geryon guinguedens Surra.

Trans, Conn. Aead, V. p. 85, PL IX. figs. 1-1 &, 2, 1879 ; Proc, National Mus,
Washington, I11. p. 417, 1881,

Station. N. Lat. W. Long. Fathoms, Specimens,
325 33° 35’ 20" 76 o o7 647 12
332 35° 45" 307 740 48 O/ 263 24
334 38° 20 30”7 73° 26" 407 395 2a
as7 38° 20/ 8" 730 23 207 740  Fragments only.
343 39% 45 407 . 70° 85" O 732 39Q with eggs,
309 40° 11’ 40" 68° 22 0 304 12,19

312 39° 50/ 45” 70° 11 0 466 18

These specimens and others recently obtained by the U. 8. Fish Commission
show that this species grows to be one of the largest of the Brachyura, The
very large individuals differ considerably from the specimens originally de-
scribed. In all the large specimens the teeth of the antero-lateral margin of
the carapax become reduced to angular tubercles, and in some of the larger
ones the fourth tooth becomes entirely obsolete. Thus in specimens No. 2, 3, 5,
7,and 8 of the table of measurements given below, the fourth tooth is distinet;
in No. 9, distinct, but very obtuse ; in No. 4, distinct, but the right side of the
carapax deformed by some injury ; in No. 1, nearly obsolete ; while in Nos.
6 and 10 it is entirely obsolete,

Ten specimens give the following measurements : —

No. Station. Bex. Length of Carapax, Breadth including spines. Breadth exclnding spines.
1 3z g 41.0 mum, 51.6 ;mm, = 1.26 lgth, 45 mm, =1.10 lgth.
2 309 54.0 65.5 1.21 61 1.13
3 334 o 81.0 97.0 1.20 89 1.10
4 “ “® 94.0 113.0 1.20 104 1.11
5 332 « 116.0 136.5 1.18 128 1.10
6 “ “* 130.0 - 1525 1.17 144 1.11
7 309 .Q 475 61.0 1.28 55 1.18
8 343 % 82.5 99.5 1.21 92 1.12
9 i o 84.0 100.0 1.19 91 1.18

10 “ “ 92.0 107.5 1.17 101 1.10

ot -
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Tn four of the above specimens the greatest expanse of the ambulatory legs,
which is at next to the last pair, is as follows. No. 5, 540 mm.; No. 6, 625 mm.
(24.6 inches) ; No. 8, 380 mm. ; No. 10, 417 mm. The chelaa are almost ex-
actly alike on the two sides, aud. in the largest male and largest female give the
following meadurements : —

Riger CHELA. Lerr Caera.
Length. Height. Length of Dactylas, Length. Height. Length of Dactylus.
No. 6 114 mm. 42 62 112 38 62
“ 10 68 25 . 39 68 23 38
OXYSTOMATA.
CALAPPIDA.

Acanthocarpus Alexandri Srixrsox.

Strupsox, Bull. Mus. Comp. Zodl., Il. p. 158, 1870.
A. M..Epwarps, 1bid., VIIL p. 18, PL 1 fig. 2, 1880.
SuirH, Proc, National. Mus., Washington, 111. p. 418, 1881.

Station 345, N.Lat. 40° 10’ 15", W. Long, 71° 4 30", 71 fathoms. A single
male recently moulted and very soft, the carapax about 36.0 mm. long and
36.1 broad. It has also been taken at several stations off Martha's Vineyard
by the U. 8. Fish Commission in 1880 and 1881, and in living specimens from
these stations the dorsal surface of the carapax and chelipeds was pale reddish
orange, deepest in color upon the elevations of the carapax and upon the bases
of the carpal spines of the chelipeds ; while the carapax beneath, the sternum,
abdomen, and the under surfaces of the chelipeds and anibulatory legs are
white, very slightly tinged with reddish.

DORIFPIDA.
Cyclodorippe nitida A, M.-Epwarps,
Bull. Mus, Comp. Zodl., VIIL p. 24, 1880.
Plate IT. Figs. 1-1%

Station 319, N. Lat. 32° 25/, W, Long. 77% 42’ 30", 262 fath. One speci-
men, which gives the following measurements ; —

Station . v .« o+« 4w 4 e« e . 318

Sex- . . . . . . . Q
Length of campax t;o mxddle of front e+« « . &lmm,
“  including frontal teeth . . . . . 64
Breadth between tips of lateral teeth T - R
Greatest breadth back of lateral teeth B ¢ X

Length of cheliped . . . . . . . . . .100
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Length of chela e e .+ v+« . 50mm
Breadth of e e D T O
Length of its dactylus . . . . . « . 28

“  first smbulatoryleg . . . . . . . 80

® dactylus . .. . .. . . . 20

*  second ambulatory leg . B ¢ X

« dactylus . . . -

“ telson . . . . . . . . . . 25
Breadth of « « e 4 e e+« e 4 . 4B

ANOMURA.
LITHODIDEA,

Lithodes Agassizii, sp. nov.
Plate I.

This species is allied to L. maia and L. antarctica in baving no scale and
only a single spine at the base of the antenna, and in the general form and
armament of the carapax and appendages, but differs from them both con-
spicuously in the rostruin, which is rather short and tridentate, with the lateral
spines nesrly as long as the rostral spine itself. The spines upon the carapax
and appendages are more numerous and much more acute than in L. maie, and
the marginal spines of the carapax are not very much larger than the dorsal.
There are only two adults, both females, in the collection, and these differ
remarkably from each other, and from three very young specimens, in the
number and length of the spines npon the carapax and legs.

In the larger specimen the carapax, excluding the rostrum and spines, is
about nine tenths as broad as long, with a conspicuous sinus in the middle of
the posterior margin. The rostrum is very short, with an acute central spine
scarcely as long as the eye-stalks and with a somewhat shorter lateral spine
arising either side its base and directed npward and outward. The gastric
region is swollen and very high, separated from the cardiac by a very deep
depression, and armed with a pair of small spines just back of the lateral
spines of the rostrum, and back of these on the highest part of the region with
two widely separated pairs of much larger spines, while either side there is a
small spine opposite the large hepatic spine, between which and the obtusely
spiniform external angle of the orbit there are two spinigerous angular promi-
nences in the antero-lateral margin. There is a distinet notch in the antero-
lateral margin at the cervical suture, but back of this the margin is regolarly
arcuate to the middle of the posterior margin, and is armed with about thirteen
stout spines, of which the larger are about as large as the hepatic spines. The
branchial region is considerably convex, and armed, in addition to those upon
the margin, with about ten large spines, between which there are a consider-
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able number of low obtuse spines or tubercles. The cardisc region is separated
from the branchial each side by a deep sulcus, is prominent and armed with
two pairs of large spines, and back of these with a single one in the middle line.

The eyes, antennule, antennz, and the exposed parts of the oral appendages
are very nearly as in L. maia. The chelipeds are rearly equal in length, but
the right is much gtouter than the left, are armed with comparatively few and
small spines, and the digits of the chel® are about two thirds of the entire
length of the chela, slender, tapering, and strongly curved. The ambulatory
legs are very long, those of the third pair being nesrly three times as long as
the breadth of the carapax excluding spines. The ischial, meral, and carpal
segments are armed with only a very few scattered and very small spines, the
meral segments in'the first and second pairs are almost entirely unarmed ex-
cept a few small spines or teeth along the upper edges, but the propodi, which
are slender and fully as long as the corresponding meri, are armed along the
edges with more numerous and very sharp but small spines. The dactyli are
about half to considerably more than half the length of the corresponding pro-
podi, slightly curved, acute, and, except near the tips, armed with small and
acute spines,

The plates of the second somite of the abdomen are armed with numerous
spines projecting backward and upward, and of which those upon the middle
plate are longer than those upon the lateral. The plates of the succeeding
somites of the abdomen are very unequally developed, the plates of the left
hand side of the third, fourth, and fifth somites being greatly developed at the
expense of the corresponding plates of the opposite side, so that the outer edge of
the left side of the fifth segment lies beneath the bases of the cheliped and first
ambulatory leg of the right side, and the small semicircular telson is beneath
ar a very little in front of the base of the second ambulatory leg of the right
side.

In the smaller of the adult specimens (Pl I fig. 1) the carapax, excluding
rostrum and spines, is proportionally narrower than in the larger specimen,
being ahout eight tenths as broad as long, and the spines upon the carapax,
abdomen, and appendages are much longer and more numerous, the additional
spines appearing between the large ones corresponding to the spines, or in
place of the tubercles, on the larger specimen, The rostral spine and the
spines at its base are absolutely more than twice as long as in the larger speci-
men and more slender, and about the same proportion holds for all the prineipal
spines of the carapax. The external angle of the orbit projects in a spine but
little shorter than the eye-stalk, and back of it there are two nearly as large
spines on the antero-lateral margin in place of the two angular prominences of
the larger specimen. The large hepatic spine and the thirteen large marginal
gpines hack of the cervical suture are most of them but little smaller than the
rostral spine, are directed more upward than outward, and there are nearly as
many more additional smaller spines alternating with the larger. There is a
conspicuons additional spine in the middle of the gastric region, and numerous
additional small spines on other parts of the carapax.
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The cheh'péds and ambulatory legs have about the same proportions as in the
larger specimen, but are armed with very nuiberous acute spines, many of
which are of large sizel The spines upon the second somite of the abdomen
are more numerons, and the larger ones much longer and more slender than in
the larger specimen. '

The small specimens are all immature, with the carapax excluding the
rostrum and spines less than 13 mm. in length, and differ so much from the
adults that they might readily be mistaken for a distinct species. These small
specimens differ considerably in size, but are all essentially alike. The smallest
and most perfect one is from the U, 8. Fish Commission dredgings off Martha’s
Vineyard. In this specimen (Pl I figs. 2, 2*) the carapax excluding the
rostrum and spines is only 12.6 mm. in length and scarcely more than seven
tenths as broad as long, but all three of the rostral spines and several spines of
the carapax proper are more than half as long as the carapax. The spines are
much fewer in number than in either of the adult specimens, very slender and
acute, and those at the base of the rostrum are just about as large as the rostrum
itself. The gastric region is proportionally very much larger than in the adults,
but is high and separated from the cardiac region by a deep sulcus, as in them,
and is armed with six slender spines, — {wo pairs on the highest part of the
region, of which the anterior pair are almost as long as the rostrum, but the
posterior considerably shorter, and a still smaller lateral spine each side.
There are two pairs of slender spines on the anterior part of the cardiac region,
the anterior a little longer and the posterior a little shorter than the posterior
gastric spines. The single hepatic spine each side is nearly as long as the
rostrum. The external angle of the orbit projects forward in a long and slen-
der spine, back of which are two smaller spines on the antero-lateral margin.
There are abont twelve slender spines on the lateral and posterior margin back
of the cervieal suture each side, but they are all small compared with the other
spines of the carapax and about half of them are inconspicuous, and above
these on either branchial region there are six much larger spines, of which two
near the middle of the region are as long as the posterior gastric, but the others
considerably shorter,

The eye-stalks and eyes are small and proportionally but little larger than
in the adult, but there are two or three sharp spines projecting in front over
the eye in place of some inconspicuous tubercles in the adults. The anten-
nule, antenne, and the exposed parts of the oral appendages, are nearly as in
the adults,

The chelipeds are nearly ss unequal as in the adults, and are armed with
very much longer and more slender spines, several of those upon the distal part
of the merus and upon. the carpus being longer than the carpus itselfl. The
ambulatory legs have about the same proportions as in the adults, but the
spines with which they are armed are fully as long as those upon the chelipeds,
the longer ones, as in the chelipeds, being upon the distal parts of the meri
and upon the carpi.

The abdomen is symmetrical. The second somite is made up of three caldi-

MUSEUM OF COMPARATIVE ZOOLOGY. 11

fied and spiny plates, nearly as in the adult female. The third, fourth, and
fifth somites are soft, scarcely at all calcified, and show no distinct division
into somites. The sixth is small and sunken for its whole length in the
proxima] somites, while the seventh is still smeller and rounded at the ex-

tremity.

Four of the five specimens seen give the following measurements :

Station . . . . . . 1029 305 320 326
Sex . . Young. Young. @ e
Length of carapax mcludmg rostmm and postenor
spines . . 176 25+ 115 139
Length of carapax exr;ludmg mstmm and postenor
spines . . . 91 126 S0 123
Breadth of carapax between tlps of bepatxc spines, 135 18+ 57 64
“ “ “ “  branchial spines, 13.0 18+ 87 117
Greatest breadth of carapax excluding spines ., . 66 90 77 110
Length of rostrum . . . . . 7.3 8+ 17 8
“ spines at base of rostmm . . .74 105 16 7
“ anterior gastric spines ” , . . . 7.0 105 12 6
“ & cardiac . . . . . 63 80 10 b
“  rightchelipd . . . . . 150 190 126 171
“ % chela . o . . 81 85 bi 66
Breadth of ¢ % ° .+ .+« . 13 25 18 25
Length of dactylus of right chela .« . . 35 50 3 44
% . left cheliped e e 15.0 200 126 167
“ “ chela . . . . . . 60 88 B0 62
Breadth of “ e+ .+ . 1B 19 314 19
Length of dactylus of Ieft chela. . . . . 38 55 36 44+
“ first ambulatory leg . . . . 18.5 30.0 220 270
“ second ¢ “ . - . 193 315 245 310
“ third # “ . . . 19.5 320 260 320
QGreatest expanse of ambulatory legs . ) . 430 650 BBO 720
Btation. N. Lat. W. Long. Fathoms.
305 41° 33 15" 65° 51 25" 810
326 33° 42 157 76° ( 507 464
329 34° 39’ 40" 75% 14/ 407 603

Also taken by the U. 8. Fish Commission, off Martha’s Vineyard, in 1881,
Stations 1028 and 1029, 410 and 458 fathoms ; one young specimen in each

case.
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PAGUERIDEA.

PAGURIDA.

Eupagurus Kréyeri Stiuesox.

Eupogurus Kroyeri STiMpsos, Ann, Lyceum Nat. Hist. New York, VIL p. 88.(43),
1859.
Surrs, Trans. Conn. Acad., 111 p. 28, 1874 ; Ibid., V. p. 48; Proc. National
Mus., Washington, I1L p. 428, 1881. .
Eupagurus pubescens KRGYER, in Gaimard, Voyages en Scandinavie, PL 11 fig. 1,
1849 (non Krbyer, Naturh. Tidssk., IL. p. 251, 1838}

Biation. N. Lat. w. Long. Fathoms. Specimens.
303 41° 34 307 65° 54° 307 306 6
306 41° 32" 507 65° 55 07 524 4
311 39 59 307 70012 07 143 2 in Epizoanthus.

Nearly all the specimens I have scen from deep water off the Southern coast
of New England are small, and the great majority of them were inhabiting
carcinmeia overgrown by or composed of Epizoanihus Americanus Verrill.

Fupagurus politas, sp. nov.
. Plate IX. Fig. 5.

The carapax is not suddenly narrowed at the bases of the antennm, where

the breadth is equal to the length in front of the cervieal suture, and not ros-

trated, the medjan lobe of the front being broadly rounded and not projecting
as far forward as the esternal angles of the orbital sinuses, which are acute and
each usually armed with a short spine.

The eye-atalks, including the eyes, are nearly four fifths as long as the
breadth of the carapax in front, stont, and expanded at the very large black
eyes, which are terminal, not oblique, compressed vertically, and broader than
balf the length of the stalks. The ophthalmic scales are small, narrow, and
spiniform at the tips.

The peduncle of the antenna is about as long as the breadth of the carapax
in front, and the ultimate segment about a third longer than the penultimate.
The upper flagellum is much longer than the ultimate segment of the pe-
dunele, while the lower is only about half as long as the upper, slender, and
composed of ten to twelve segments. The peduncle of the antenna reaches
slightly beyond the eye. The acicle is slender, slightly curved, and reach.es
to the tip of the peduncle, and inside its base there is a minute tooth, while

outside there is a straight spine toothed or spined along its inner edge, acute at ~
the tip and half as long as the acicle itself. fl‘he flagellum is nearly naked,

and about three times as long as the carapax.
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The exposed parts of the oral appendages are very nearly as in E. bernhardus.

The chelipeds are longer, much narrower, and more nearly equal in size than
in E. bernhardus, and, as in that species, are almost entirely naked, but beset
with numerous tubercles and low spines, The right cheliped is about as long
as the body from the front of the carapax to the tip of the abdomen. The
merns and carpus arg subequal in length, while the chela is about once and
& balf as long as the carpus. The carpus and chela are rounded above and
armed with numerous tubercles, which are smaller and more crowded ou the
chela than on the carpus, but the surface between the tubercles is smooth and
polished. The dorsal smrface of the carpus is limited along the inner edge by
a sharp angle armed with a double line of tubercles, while the outer edge is
rounded. The chela is very little wider than the carpus, and is narrowed from
near the base to the tips of the digits, and both edges are rounded. The digits
are rather slender, about half as long as the entire chels, slightly gaping, with
acute and strongly incurved chitinous tips, and the prebensile edges armed
with a very few obtuse tuberculiform feeth. The left chela is much more
slender than the right, but reaches to or a little by the base of its dactylus.
The carpus 18 slender, higher than broad, only slightly expanded distally, and
with the narrow dorsal surface flattened and margined ejther side with a single
live of spiniform tubercles. The chela is about a third longer than the carpus,
slender, about two and a half times as long as broad, and the dactylus about
two thirds the entire length. The dorsal and outer surface is tuberculose, and
a low obtuse ridge extends from near the middle of the base along the pro-
podal digit, which tapers from the base to the tip, while the dactylus is smooth
except for a few fascicles of sete, more slender than the propodal digit, and
tapered only near the tip. The chitinous tips of the digits are slender, acute,
and strongly incurved, and the prebensile edges are sharp, and armed with a
closely set series of slender spines or setm.

The ambulatory legs reach considerably beyond the right cheliped, and the
second pair reach to the tips of the firet pair. In both pairs the nieri and pro-
podi are approximately equal in length and longer than the carpi, while the
dactyli are about once and a half as long as the propodi, slender, strongly
curved, and distally strongly twisted. The two posterior pairs of thoracic legs
and the abdominal appendages are very nearly as in E. bernhardus.

In life the general color of the exposed parts is pale orange, the tips of the
chele and of the ambulatory legs white, the eyes black.

The eggs are very large, and few in number as compared with the ordinary
species of the genus, being 1.0 to 1.1 mm. in diameter in alecholic specimens,
while in E. bernhardus they are only 0.45 to 0.50 mm. in diameter.

Three specimens give the following measurements ; —

Station . . . . . . . 3086 309 309
Sex . . ? d 3

Length from front of carapax to tip of abdomen  25.0 mm. 40.0 mm. 50.0mm.
“  of carapax along medjan line . . 100 16.0 21.0
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Breadth of carapax in front . +« « . 55mm 86mm 11.0mm.
Length of eye-stalks o e s % 4 6.2 7.8
Greatest diameter of eye . . . . . 27 3.5 4.1
Length of right cheliped . . .« . 800 40.0 56.0
o carpus . . . . . . 7.3 113 14.5
“  chela . e e e . . 120 160 22.7
Breadth of chela « « « .« . . b8 8.3 11.0
Length of dactylus . . . . . . 6.1 91 119
“  left cheliped . . ., . .250 37.0 48.0
“ carpus . . . . . . 6.1 10.0 12.0

« ¢hela. . . . . . . 92 135 175
Breadth of chela . . . . . . 4.0 5.8 7.5

Length of daciylus .. . . . b8 8.8 1.2
“  first ambulatory leg, right side 36.0 67.0
“« propodus . . . . . 18 14.56
«  dactylus . .. . . L5 22.0
«  gecond ambulatory leg, right side 38.0 54.0 73.0

&, propodus. . . . . . 88 12.0 16.0
« dactylus . . . . . 130 17.0 23.0

Station K. Lat. Ww. Long F¥athoms.  Specimens.
309 40° 117 40” 68° 2% 0" - 304 3
310 30° 59 16" T0% 18 307 260 2
336 38° 21’ 50" 73° 32 O 197 b

It has also been taken, and in great abundance, by the U. S. Fish Commis-
sion, off Martha’s Vineyard and off the Capes of the Delaware, in 65 to 365
fathoms, and is the species which I have referred to, in Proc. National Mus,
Washington, TIL. p. 428, 1881, as “ Eunagurus, sp.”

CATAPAGURUS A. M-Epwirps.

Catapagurus A. M.-Epwarps, Bull. Mus. Comp. ZodL, VIIL p. 46, 1880 (Dec. 29).
Hemipagurus Sy, Ann, Mag. Nat. Hist,, 5th ser., VIL p. 143, Feb. 1881 ; Proc
National Mus., Washington, IIL p. 422, 1881,

1 have no doubt that my genus is synonymous with that of Milne-Edwards
as indicated above, but I am quite unable to tell from the description alon?
whether one of my species is synonymous with the single speciea,.C. .?'ham;'n,
described by Milne-Edwards. €. Sharreri agrees more nearly in size with
H. socialis than H. gracilis, but will very likely prove to be distinet from
either, and until this can be determined satisfactorily, it scems best to refer
both my species to Catapagurus. N

The genus differs from Spiropagurus Stimpson in the form and 1}05&1011 of
the sexual appendage (formed by the permanent extrusion of a portion of the
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vas deferens) of the last thoracic somite of the male, which arises from the
right coxa, and is curved in one plene round the right side of the abdomen ;
while in Spiropagurus the appendage arises from the left coxa, and is spirally
curved.,

The earapax is short and broad, and the anterior margin is obtuse, and does
not wholly cover the ophthalmic somite between the eyes. The portion in
front of the cervical suture is indurated, but all the rest of the carapax is very
soft and membranaceous, without any distinet induration along the cardiaco-
branchial suture. The ophthalmic scales are well developed. The eye-stalks
are short and the cornea espanded. The antennula, antenne, and oral ap-
pendages are similar to those in Eupagurus ; the exopods of all the maxillipeds
are, however, proportionally much longer than in that genus. There are
eleven pairs of phyllobranchiee, arranged as in Eupagurus bernhardus, but the
two anterior pairs connected with the external maxillipeds are very small, and
composed of a few flattened papille. The chelipeds are slender and unequal.
The first and second pairs of ambulatory legs are long, and have slender, com-
pressed, and ciliated or setigerous dactyli; the third pair are only imperfectly
subcheliform,

In the male, the second, third, and fourth somites of the abdomen bear small
appendages npon the left side, as in most of the allied genera, but the fifth
somite is destitute of an appendage ; in the female, the appendages of the
second, third, and fourth somites are biramous and ovigerous, and there is
usually a rudimentary uniramous appendage upon the fifth somite, a8 in the
allied genera.* The uropeds are very nearly or quite symimetrical, the rami
of the right appendage being very nearly or quite as large as that of the left.
The telson is bilobed at the extremity. ]

As might be expected, the unsymmetrical development of the external sexual
appendages of the males of the two species here described corresponds to a like
unsymmetrical develepment of the internal sexual organs, and the following
incomplete observations, made on ordinary alcoholic specimens in which the
abdominal viscera are not sufficiently well preserved for a full anatomical or
histological investigation, appear of sufficient importance to notice here, espe-
cially as nothing appears to be known of the internal structure of either species
of Spirepagurus.

The right testis and vas deferens are much larger than the left. The lower
part of the right vas deferens, in all the adults examined, is much more dilated
than the left, and is filled (as is also the external part of the duet) with very
large spermatophores of peculiar form. The left vas deferens ig slender, much
as in Eupagurus bernhardus, terminates in a small opening in the left coxa of
the last thoracic somite, as in ordinary Paguroids, and contains spermatophuores
somewhat similar in form and size to those of Eupagurus ber;xhardua. In alco-

* In many of the best preserved and most perfect females of €. socialis examined
I can find no trace whatever of this appendage of the fifth somite, while in others it
is very easily seen.
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holic specimens of C. socialis the spermatophores from the left vas deferens are
approximately 0.16 mm. long and 0.035 mm. broad, with a slender neck alout
a third of the entire length, aud a very thin and delicate lamella for a base.
The spermatophores from the right vas deferens are over 2 num. in total length ;
the body itself is oval, approximately 0.40 wm, long and s third as broad ; at
one end it terininates in a very leng and slender process, two or three times as
long as the body ; at the other end there is a similar Lut slightly stouter
process, a little longer than the body, and expanding at its tip into a broad and
very delicate lamella, approximately 0.35 mm. long by 0.20 mm. broad.

Catapagurus socialis,
Hemipaguris socialis SMiTH, Proc. National Mus., Washington, I11. p. 423, 1881,

Male.— The part of the carapax in front of the cervical suture is about a
fifth broader than long, with the sides nearly parallel ; the front margin sinu-
ous, eurving slightly forward in the middle and each side between the eye-stalks
and the peduncles of the antenns, the middle lobe thus formed being scarcely
more prominent than the lateral lobes, each of which is armed with a minute
spine, projecting forward just inside of the peduncle of the antenna ; between
these spines the edge of the front is upturned in a sharp marginal carina, which
terminates each side in the spines themselves, The dorsal surface of this part
of the carapax is convex in both directions, the protogastric lobes are protuber-
ant and well marked, and nearly the whole surface is ronghened and more or
less tuberculose, with transverse scabrous elevations, which give rise to numer-
ous hairs. The branchial regions are slightly swollen, so that the breadth of
the carapax posteriorly is greater than in front. All the portions back of the
cervieal suture are smooth and membranaceous.

The eye-stalks are about half as long as the carapax in front of the cervical
suture, flattened and espanded distally, where they are about three fourths
as broad as long. The eye itself is black, and the cornea extends round either
side so 15 to be crescent-shaped as seen from above, The ophthalmic scales
are less than half as long as the eye-stalks, narrow, triangular, and acute.

The first and second segments of the peduncle of the antennula are subequal
in length, and the ultimate segment nearly once and a half as long as the penul-
timate, and almost as long as the eye-stalks. The superior or major flagel-
lum is nearly as long as the ultimate segment of the peduncle; the thick,
citiated basal portion consists of about fourteen segments, and the slender
terminal portion, which is nearly once and a half as long as the basal, of about
five very slender and subequal segments. The minor flagellum is about two
thirds as long as the major, and composed of about eight segments. The
peduncle of the mmteuna reaches by the eye nearly the length of the last seg-
ment, which is about as long as the greatest diameter of the eye. The acicle
is slender, acute, and slightly longer than the last segment of the peduncle.
The flagellum reaches beyond the tips of the ambulatory legs.
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The chelipeds are slender and very nearly equal in length, but the right is
very much stouter than the left. In the right cheliped the merus and carpus
are subequal in length, together nearly twice as long as the carapax, and both
are rough and obscurely spinous, the spines being most conspicuous on the
edges of the upper surface of the carpus, which is fully three times as long as
bread, flattened above, and angular, but not distinctly carinated alung either
side. The chela is not far from twice as long as the carpus, nearly three times
as long as broad, compressed vertically, evenly rounded, smooth and nearly
naked above, but clothed with long, soft hair beneath; the digits are longi-
tudinal, not gaping, and the dactylus is about two thirds as long as the basal
portion of the propodus, and its prehensile edge is armed with a broad tooth
near the middle, In the left cheliped the merus and carpus are similar to
those of the right, but much more slender and a little longer; the carpus is
about six times as long as broad, and the edges of the upper surface are rather
more sharply angular than in the right ; the chela is shorter than the right, Lut
very slender, smooth, and nearly naked ; the digits are similar, longitudinal,
slightly longer than the basal portion of the chela, corpressed, slightly curved
downward toward the tips, but the prehensile edges straight and very minutely
serrate, .

The ambulatory legs are very nearly equal in length, and slightly overreach
the chelipeds ; the merus is about as long as the left chela, and roughened with
small spines on the upper and under edges; the propodus is shorter than the
merus, compressed, smooth, and ciliated along the edges; the dactylus s &
little longer in the second than in the first pair, but in both shorter than the
propodus, very strongly compressed, very slightly twisted, about ten times as
long as broad, and thickly ciliated along both edges, except for & short distance
along the lower edge near the tip.

The female is smaller than the male, and bas proportionally shorter am-
bulatory legs, and chelipeds very much shorter and much more alike. The
right chela is only about a third longer than the carpus, little more than a
third as broad as long, and the digits are slender and mnearly as lony as the
basal portion, The left cheliped is proportionally stouter than in thé male,
and thus approximates to the right ; the chela itself is scarcely more than a
third longer than the carpus. The ambulatory legs overreach the chelipeds
by nearly or quite the full length of the dactyli, but all the segments have very
nearly the samne relative proportions as in the male.

The eggs are few in number and very large, being about & millimeter in
diameter in aleoholic specimens.

In young males the chelipeds and ambulatory legs are similar to those of the
female.

Two specimens from Station 314 give the following measurements ; —

Sex. . . . . . . . . . . 2 9
Length from front of carapax to tip of abdomen . . 180 mm. 15.0 mm.
#  of eye-stalks . . . . . . . 28 2.5
VOL. X, — X0O. 1. 2

%
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Greatest diameter of eye . .. . . . 20 mm. 1.6 mm
Length of right cheliped . . . 300 15.0

« chela | . . . . . . . 115 5.2
Breadth of propodus . . . S . . 4.4 1.9
Length of left cheliped . . . . . . 260 14.5

“  chela | . . . . . . . 9.5 5.0
Breadth of propodus . . . . . . . 20 1.2
Length of first ambulatory leg, right side . . . 320 19.5

The carcincecium is very rarely a naked gastropod shell ; in most of the
specimens seen it is either built up by a colony of Epireanthus Americanus, or
is made up in a somewhat similar way by the single polyp of Adamsia sociabilis
Verrill, the base secreted by the Ademsio being expanded on either side and
united below so as to enclose the crab in a broadly comnical cavity, with only a
slight spiral curvature. The nuclei about which these polypean carcinecia
are formed are of various origins ; the majority of the Adamsia carcinccia
appear to have been built upon fragments of pteropod shells, in some cases
upon bits of worm-tuhes, in one case upon the entire shell of a Cadulus, the
greater part of the shell being left protruding from the base of the pslyp. In
the carcineeia formed by Epizoanthus the nucleus seems usually to have been
absorbed, so that nothing is left distinguishable from the colony of polyps
itself. In some cases the Adamsia has completely overgrown a small Epizoan-
thus carcinceeium, so that when the Adamsia is removed a perfect Epizoanthus
carcineecium is found beneath as a nucleus, The carcincecium of this species,
and of C. gracilis as well, does not cover the animal to the same extent as is
usual in the species of Eupagurus, the anterior part of the carapax being appar-
ently constantly exposed, and its induration fitting the animal for such expos-
ure. The Epizoanthus carcincecia are, however, very often disproportionately
large dor the erabs inhabiting them, having grown out either side until they
are several times broader than long. In spite of these often enormons carci-
neeeia, both species of the genus probably swim about by means of the ciliated
dactyli of the ambulatory legs, as Spiropagurus spiriger has been observed to
do by Stimpson (Proc. Acad. Nat. Sci, Philadelphia, 1858, p. 248 (86), 1859).

Station. N. Lat. W. Long. Fathoms. Specimens,
311 39° 59 30”7 70012 o7 143 6
313 32° 31 50" 78° 45 75 2
314 3 24 07 TE° 44 O 142 10004
315 32° 18 207 78° 4% o’ 225 4
316 32 7T o 78° 37 30 229 1
327 34° o0 30" 76° 10/ 307 178 8
344 40° 1 o7 70° 58 7 129 40~
345 40° 10/ 15" 71° 4’ 307 71 5

This species was taken in great abundance, in 51 to 250 fathoms, off Martha’s
Vineyand, by the U. 8. Fish Commission, in 1880 and 1881.
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Catapagurus gracilis.
Hemipagurus gracilis Su1Ts, Proc. National Mug., Washingron, TIL p. 426, 1881

This is a smaller and more slender species than the last, and is readily dis-
tinguished from it by.the smooth carapax, the longer and more slender eye-
stalks, the long and acicular ophthalmic scales, and by the narrow dactyli of
the ambulatory legs being longer than the corresponding propodi.

Male. — The carapax in front of the cervical suture is flat, smooth, nearly
naked, and scarcely at all areclated. The snterior margin is rather more
strongly sinuous than in C. socialis, and the lateral lobes are alightly angular
and each is tipped with a minute spine, as in that species, but the marginal
caring between these spines is much less distinet.

The eye-stalks are more than helf as long as the carapax in front of the
cervical suture, flattened and expanded distally, but only sbout half as broed
aslong. The eyes themselves are as in C. socialis. The ophthalmic seales are.
mnore than half as long as the eye-stalks, and are acicular and regularly acute.

The ultimate segment of the peduncle of the antennula is as long as the eye-
stalk and nearly twice as long as the penultimate segment. The major flagel-
lum is a3 long as the ultimate segment of the peduncle, the basal poriion of
about eight segments, the terminal portion three times as long and of about
five subequal and very slender segments. The minor flagellum is about half
as long as the major, and composed of about six segments. The antennw are
very much as in C. socialis.

The chelipeds are nearly equal in length and similar to those of €. socialis,
but in the right cheliped the inner edge of the upper surface of the carpus is
angular, and armed with a regular series of twelve to eighteen small spines,
while the outer edge is rounded and unarmed ; and the prehensile edge of the
dactylus is armed with two irregular and indistinct teeth, corresponding with
two irregular émarginations in the edge of the digital portion of the propodus.
In the left cheliped the outer edge of the upper surface of the carpus is slightly
rounded and searcely at all spinulous, while the inner edge is armed as in the
right cheliped. The left chela differs from that of C. socialis, in having the
digital portion of the propodus considerably stouter than the dactylus, particu-

- larly toward the base.

The ambulatory legs are proportionally as long as in C. socialis, but more
glender ; in both pairs the dactylus is longer than the propodus, curved slightly
near the tip, about sixteen times as long as- broad, sparsely ciliated along the
upper edge, and very slightly setigerous along the lower.

The female differs from the male as in C. socializ, but to a very much less
extent, the chelipeds and ambulatory legs being only a little shorter than in
the male, and the right cheliped only a little less stout and a little more like
the left than in the male. ]

The eggs ere few and nearly as large as in C. socialis.

The carcinescia are similar to those of the last species.
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Station. N. Lat. W. Long. Fathoms. Specimens
344 40° 1 o 70° 58' ¢ 129 1
345 40° 10 157 71° 4 307 71 3

Also taken by the U. 8. Fish Commission,in 51 to 155 fathoms, off Martha’s
Vineyard, in 1880 and 1881.

Two specimens from Fish Commission Station 874, 85 fathoms, give the
following measurements : —

Sex . . . : . . . . . . P Q
Length, from front of carapax to tip of abdomen . 120 mm. 11.2 mm.
Length of eye-stalk . . . . . . . 16 1.5
Greatest diameter ofeye ., ., . . ., . 1.1 0.9
Length of right cheliped . . “« . . . 152 11.2

“  chela . , s . . . . 6,0 4.4
Breadth of chela . . . . .. 24 i.8
Length of left cheliped . . . . . . 13.6 10.0

“ chela . . . . . . . 8.0 3.6
Breadth of chela . e 1.1 1.0

Length of first ambulatory leg, right ‘side' 161 12.8

PARAPAGURIDA.

The genns Parapagurus differs so widely from all other Paguridea in pos-
sessing trichobranchiw instead of phyllobranchiw, that it ought, undoubtedly,
to be separated as a distinet family on this character alone,

Parspagurus pilosimanus Syrra.®

Trans, Conn. Acad,, V. p. 51, 1879 ; Proc. National Mus,, Washington, I1L p. 428,
1881.

Plate I, Figs. 4-4%

Station. N. Lat W. Long. Fathoms.  Specimens.
306 41° 32 50" 83° 55 07 524 1 young.
309 400 11 407 68° 22' 0" 304 4
322 33° 10 0" 76° 32 15" 362 22

This species has also been taken, and in considerable abundance, by the
U. 8. Fish Commission, in deep water off Martha's Vineyard. At Station

* A, Milne-Edwards in a recent repor$ on the explorations of the * Travailleur,” in
the Comptes-Rendus of the Academy of Sciences, Paris, Dec. 1881 (Ann. Mag, Nat,
Hist., 5th ser.,, IX. p. 42, 1882), states that his Fupagurus Jacobit from the ¢ Blake "
dredgings (Bull. Mus. Comp. Zodl., VI1L. p. 42, 1880) is identical with this species,
of which specimens were sent to him last June.

-
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947, 312 fathoms, three hundred and ninety-three specimens, nearly all adults
an:l many of them very large, were taken at one haul of the trawl,

The carcineecia of all the specimens seen are formed by colonies of Epizoan-
thus paguriphilus Verrill, which at first invest epiral shells which arve finally
absorbed by the basal ceenenchyma of the growing polyps.

GALATHEID.A,
Galacantha rostrata A. M.-Epwarps.
Bull. Mus. Comp. Zool, VIIL p. 52, 1880,
Plate IX. Figs. 2, 2%

Station 340, N. Lat. 39° 25’ 30”, W. Long. 70° 58' 40", 1394 fathoms ; and
Station 341, N. Lat. 39° 38’ 20", W. Long. 70° 56/, 1241 fathoms ; two males,
which give the following measarements : —

Station . . . . . . . . . 341 340
Sex . . . . . . . . . é &
Length from tip of rostrum to tip of telson .. 750mm. 620 mm.
“  of carapax to bases of rostral spines . . 345 28.8
Greatest breadth excluding spines . . . . 210 23.2
“ “  including < . . . . 3L5 26.7
Length of rostrum above its lateral spine . . 78 8.0
« gastric spine . . . . . . 7.7 7.8
Greatest breadth of abdomen, third somite . . 242 24.0
“  diameter of eye e e . 30 2.4
Lengthof cheliped . . . ., . . . 535 440
“ chela . . . . . . 21.5 16.7
“  dactylus . . . .. . 130 10.3
“  first ambulatory leg . P . 650 53.0
“  posterior leg . . . . . . 390 31.0

MUNIDOPSIS WHITEAVES.

Munidopsis Wm'rmvgs, Amer. Jour, Sci., 3d ser., V1L p. 212, 1874.
Galathodes A. M.-Epwarps, Bull. Mus, Comp. Zobl., VIIL p. 53, 1880,

Munidopsis curvirostra Wairgaves.

Amer. Jour. Sci., 3d. ser., VII. p. 212, 1874 ; Report on further Deep-sea Dredging
Operations in the Gulf of 8t, Lawrence [in 1873], p. 17, 1874

Plate VIIL. Figs. 2, 3, 3%

Station 325, N. Lat. 33° 35’ 20", W. Long, 76°, 647 fathoms, one emall male,
which gives the following measarements : —
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Length from tip of rostrum to tip of telson . . . . . 16.0mm.
#  of carapax . . . . . . . . 10.4
Greatest breadth of carapax . . . .ot . . . b2
Diameter of eye . . . . . . . . . 0.8
Length of cheliped , <.« . ... 150
“  chela . . . . . . . . . . 59

1 have compared this specimen with the original specimens from the Gulf of
St. Lawrence deseribed by Whiteaves, and find no differences of any impor-
tance whatever. The species is perhaps identical with some one of the ten
species of Galathodes described by Milne-Edwards, but with which, if with
any, it seems impossible to determine from the descriptions alone.

Munida, sp. indet.

Munida Caribea ? Surra, Proc. National Mus., Washington, T11. p. 428, 1881,

Plate X. Fig. 1.

Station. N. Lat. W. Long. Fathoms, Specimeus.
311 39° 59 30/ 70° 12/ Q7 143 1
314 224 ¢ 78° 44 07 142 601
315 32° 18’ 207 78° 43 o 225 1
333 35° 45 25" 74° 50/ 30" 65 100 -
335 38° 227 257 73° 33’ 40" 89 31
336 38° 21’ 507 73 32" o” 197 [
344 40° 17 o 70° 58 o 129 1

- Also taken in great abundance in the U. 8. Fish Commission dredgings off
Martha’s Vineyard, in 1880 and 1881, in 65 to 200 fathoms,

This species will probably prove identical with one of the eleven species
enumerated by A. Milne-Edwards in his report on the “ Blake ” crustacea from
the West Indies, but with which one it is not possible to tell from the deserip-
tions alone. Before the publication of Milne-Edwards's report I referred this
species doubtfully, as indicated above, to Munida Caribea of Stimpson, de-
seribed from a single very small specimen, but it is probably not the species
referred to the Cortdea by Milne-Edwards, It is now impossible to tell with
certainty to whickh of the numerous Caribbean species Stimpson’s really belongs,
but it is perhaps best to restrict it to the one called Caribea by Milne-Edwards,
whatever that may be, althongh he gives no description whatever.
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MACRURA.

ERYONTIDZ.

Pentacheles sculptus.
Plates 11X and IV.

Polycheles seulptus SurTH, Ann. Mag. Nat. Hist., London, 5th ser.,V. p. 269, April,
1880 ; Proe. National Mus., Washington, I1., 1879, p. 345, PL. VIL,, 1880.

Pentacheles spinosus A, M.-Epwarps, Bull. Blus. Comp. Zo6l, VIIL p. 66, De-
cember, 1880.

Station,  N.ZLat W. Long. PFathoms. 8pecimens.
325 33° 35" 207 76° 00 0" 647 1 young, 44 mum. long.
326 33° 24' 15" 76° ¢ 507 464 14,29
329 34° 39 40" 75° 14' 40 603 22

This species was first described from a single imperfect specimen taken by a
Gloucester fisherman, off the coast of Nova Scotia, N. Lat. 43° 10/, W. Long.
61° 20/, in 250 fathome, so that the specimens recorded above, and a large
female with eggs, taken, Nov. 16, 1880, off the mouth of Chesapeake Bay,
N. Lat, 37° 24', W. Long. 74° 17/, 300 fathoms, Station 898, by Lieut. Tanner,
on the U, 8. Fish Conunission Steamer ¢ Fish-Hawk,” afford an opportunity for
a more complete description than that originally given.

The sides of the carapax are nearly parallel posteriorly, but arcnately con-
vergent anteriorly, and the greatest breadth in just in front of the cervical
suture, and is abont three fourths of the length along the median line. As
seen from above, the anterior margin is concavs in outline, so that the acute
and spiniform lateral angles are much in advance of the rostrum, which is
armed with two spines close together and projecting obliquely upward and
forward. About a third of the space between the median line and the lateral
angle each side is occupied by a very deep orbital sinus nearly parallel with the
lateral margin, considerably deeper than broad, somewhat narrowed and evenly
rounded posteriorly, and completely filled by the large ophthalmic lobe. On
the inner side of this sinus the frontal margin projects in & small spiniform
tooth, but outside the margin is unarmed and curves regularly to the lateral
angle. Just behind the orbital sinus there is a smooth and evenly curved
depression in the surface of the carapax exposing a small area on the posterior
part of the ophthalmic lobe, more fully described beyond., The cervical suture
divides the dorsal surface of the carapax into two pretty nearly equal portions,
and is deep and conspicuous, but is indicated in the lateral margin, each side,
by a slight emargination only, which is scarcely deeper than the emargination
between the anterior and posterior lobes of the hepatic region. The lateral
margin is armed, on the anterior lobe of the hepatic region, with (including the
antexior angle) six, or rarely only five, small and slender spiniform teeth di-
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rected forwand, and on the posterior lobe with three more. The lateral margin,
behind the cervical suture, is armed with six to eight similar teeth, which
become successively more remote posteriorly. There is a slight median earina
extending the whole length of the carapax, and armed, behind the two rostral

spiues, first with a single sniall spine directed forward, then with two side by

side and very close together, then with one, then with two on the posterior
edge of the cervical suture, then with two more, and finally with two some-
what larger and more widely separated spines projecting forward from the
anterior edge of the broad and prominently raised posterior margin. In front
of the cervieal suture there is an irregular longitudinal dorso-lateral line of five
niinute spines each side, and back of these a single spine each side on the pos-
terior edge of the cervical suture. Extending from the posterior margin nearly
to the cervical suture, there is & sharp sublateral carina parallel to the lateral
margin, about a third of the way from it to the median caring, and armed with
five or six small spines.
The ventral regions of the carapax (PL IV. fig. 1) are inflected each side at
a very acute angle with the dorsal surface, and, the sternum being narrow, the
ventral regions are very broad. The ventral region each side is divided longi-
tudinally into three approximately equal parts by two prominent caringe ; the
outer carina {marking the pleurotergal suture 7) extends from the anterior
margin at the base of the antenna, in & slightly sinuons line, toward the postero-
Iateral margin of the carapax; the anterior half is very prominent, and armed
with small spines directed ontward, while the posterior half is much less con-
spicnous, unarmed, and disappears entirely before reaching the posterior angle
of the carapax, The inner carina extends along the branchial region from near
the Dase of the first leg quite to the postero-lateral angle of the carapax ; the
extreme anterior portion is not prominent, but from opposite the third leg
posteriorly it ie very prominent, acute, and armed with ten to fifteen sharp
spines. The outer of the three longitudinal regions thus marked out is divided
transversely by the cervical suture, and the anterior portion (subhepatic region)
is divided transversely into an anterior and a posterior lobe by a groove nearly
or guite as conspicuous as the cervical. In the frontal margin of this anterior
labe, and near its inner side, there is a deep sinns corresponding to the orbital
sinus of the dorsal surface, but not quite as wide, and open nearly to the dorsal

surface, except where it is crossed by a protuberance from the ventral portion

of the ophthalmic lobe.

On the upper sarface of the carapax, the orbital sinus, each side, is com-
pletely filled by the dorsal part of the ophthalmic lobe, of which the anterior
niargin is slightly concave in outline and continuous with the anterior margin
of the carapax, but has a small tubercle near the middle. The dorsal surface
of the lobe is smooth, calcareous, and opaque, and on a level with the adjacent
surface of the carapax except posteriorly, where a small oval area of the ex-
tremity of the lobe is exposed hy a depression in the carapax. This oval area
is thin, semitranslucent, and not calcareous, and has every appearance of being
a true corneal ares, althongh I am unable to detect auy evidence of facets. The

%
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carapax along the margins of the sinus is in close ’conmc& with t:he ophthalng
lobe. From the lower portion of each ophthalmic lobe?, there is an elongate :
cylindrical and somewhat conical, but obtuse and pointed promberaqce, ]c;
which the base rests in a transverse groove in the base Of. the antenna, fvhlls? the
terminal portion extends well across the open ventral S}de of the o::bltal sinus,
Upon the obtuse extreniity of this protuberance there ina nearly circular area
similar to the cornea-like area at the posterior extremity of the dorsal part of
t‘h?l‘;(;b;eduncles of the antennule are very stout, being .stouﬁer even f,h:m the
peduncles of the antenum. The basal portion of the pm?nmal segment is longfer
than the two distal segments, is armed on the distal portion of the outer margin
with two spiniform teeth, and the inner side is hroadly expandfe(% and prolonged
into an acute. scalelike appendage upturned and densely‘cxlmted along the
inner margin, and extending considerably beyond the distal szsgment and
nearly as far os the tip of the antennal scale. The second and third segments
are sﬁbcylindrical, and, as seen from above, are each ab.out as broa(% as long, the
second being somewhat larger than the third. The inner or major ﬁagellu;ln
is about as long as the carapax. The minor flagellum is about a long as the
pedunele of the antenna, about half as thick as the base of the major ﬁ:fgellum,
of nearly uniform thickness for three fourths its Ie.ngth, then .tape.rs rapidly to a
very slender tip, and is thickly cilisted along the inner margin distally.

The first three segments of the peduncle of the antenna are very short, the
three together being scarcely longer than the fifth segment. The first segment
is loosely articulated with the sternum of the antenns.} segment, o as to be
freely movable upon it ; it is very short npon the O}msule, ?)ut expands some-
what on the inner side, which terminates distally in a thin tubular process
arising from the oral side of the segment and directed upward to a leve} th'h
the dorsal side, so that, in the ordinary position of the appendages, its orifice is
closed by contact with the first segment of the 'peduncle. of the antennula.
This tubular process readily admits a large bristle, which can be pushed
through it round into the cavity of the segment itself.. It undoubtedly con-
tains the canal of the green gland, The second segment is small, elo'sely united
with the third, and bears upon its outer side a slender scale, which reaches
nearly to the tip of the peduncle, is about five times as long as broad, anfl
thickly ciliated along both edges. The third segment, as seen from below, is
almost wholly internal to the second, and is armed on the distal part of the
inner margin with a small spiniform tuberele. The fourth and fifth segments
are subcylindrical, the fourth is slightly longer than the fifth, and both are
cilinted each side. The flagellum is about as thick at base and nearly as long
as the major flagellum of the antennula. ) ) "

The bucesl opening is nearly square. The branchloste'rgltes ef(tend fon\‘ra'
quite over the sternum of the antennary somite, and tk‘lell‘ anterior extremities
are applied to the basal segments of the antffnnse, wﬂhmh, however, are freely
movable upon the antennary somite. The epistome 13 short, no't extending at
all in front of the bases of the antenns, is nearly on a level with the dorsal
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wall of the efferent passages from the branchial chambers and on a plane above
the bases of the antenne, so that the efferent passages terminate in the space
between the upturned edges of the squamiform processes of the inner sides of
the basal segments of the antennule and just beneath the short two-spined
rostrum.  In the middle of the slightly raised and regularly areuate posterior
edge of the eristome there is a slight elevation with a tuft of hairs. The
anterior part of the endostome is on a plane somewhat above the plane of the
epistome, but the space below is filled by the soft and fleshy labrum which
projects considerably below the raised posterior edge of the epistome.

The mandibles (Pl. 1V. fig. 2) are wholly without molar areas and with
crowns expanded into very broad and thin lamelle serrated along the cut-
ting edges with abont fourteen acutely triangulur teeth, of which one at the
anterior angle and one in the middle are much larger and more prominent than
the others. The palpus (fig. 2*) is short, but composed of three segments, of
which the proximal is very small ; the second is fully as long as the terminal,
and expanded distally, and the terminal about three aud a half times as long
as broad, and densely setose along the anterior edge and ventral side.

The lobes of the metastome (fig. 2) are very narrow and widely separated.
The two lobes of the first maxilla (fig. 3) are very much as described and
figured by Willemoes-Suhn in Willemoesia teptodactyla, the two lobes being very
slender and strongly incurved, and the anterior the larger and with a slight
elevation covered with a dense tuft of hairs on the outside near the base.

The second maxilla (fig. 4) has two small and slender protognathal lobes,
of which the anterior is very much the larger. The scaphognath is very large,
and with the posterior portion very broad and evenly rounded in outline pos-
teriorly, while the anterior portion is much narrower, and reaches forward
nearly to the base of the antenna. The endognath is apparently represented
by a short and truncate lobe at the base of the anterior lobe of the protognath.

The first maxillipeds (PL IV. figs. 5, 5, 5°) are greatly elongated and
peculiarly modified. The exopodal lamella (f, fig. 5*) is long and very broad,
projects farther back into the Lranchial passage than the scaphogmath, and
terminates anteriorly in a small triangular lobe (¢) ; while the exopod reaches
forward considerably in front of the epistome, where its terminal lobes are
somewhat upturned and help to enclose the efferent branchial passage. The
proximal lobe of the protoped (a, figs. 5, 5%) is triangular and deusely seti-
gerous along the edges, while the distal lobe (") is elongated, and bears the
endopod and the peculiarly modified exopod, which lie together, and at nearly
a right angle with the protopod. The endopod (b, figs. 5, 5°) is slender,
somewhat triquetral, reaches nearly to the bases of the terminal lobes of the
exopod, is densely hairy along the edges, is divided near the middle by an im-
perfect articulation, and lies above and close along the inner edge of the exopod,
The exopod (e, figs. 5, 5*) is lamellar, very broad, concave dorsally, divided by
several sutures, as shown in the figure, curved inward almost to the mesial
line, and encloses the hroad efferent passage ventrally and anteriorly, The
terminal portion of the exopod is divided into two lobes (d, ¢, figs. 5, 5*), which
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are stiff and more calcareous than the rest of the appendage. The outer and
anterior of these lobes (d) is the larger, and is alone exposed as seen from below
in the natural position of the appendages, while the inner (¢) is somewhat
triangular, with & narrow base of attachment, and is curved round above the
other lobe, and serves to prolong the dorsal wall of the efferent passage, or,
rhaps, as a valve for closing its orifice.

P\eTh}:s ;econd mxillipedsm(gﬁg. ') are apparently wholly w.ithout exopodal
or epipodal branches, and are so short that they reach but little beyoud’the
ischia of the third pair. The ischinm and merus are very short, together ‘httle
niore than half as long as the carpus, and both are setigerous along the inner
edge, while the ischium has in addition a series of dentiform tubercles. The
carpas is about two thirds of the whole length, nearly twice as }ong as broad,
compressed vertically, and much broader in the middle than at either end, and
setigerous, but not dentate or tuberculous along the inner edge. The pr?podus
is less than half as long and less than half as wide as the carpus, while the
dactylus is still smaller, tapered distally, and terminatEfl ina slender. curved
and spiniform tip, and both propodus and dactylus are thickly armed with setw
and small spines.

The external maxillipeds (fig. 7) are long and slender, reach, when extended,
nearly to the bases of the peduncles of the antennule, and are well' clothed
with hairs and setee, but nnarmed either with teeth or spines. There is a very
small and rudimentary appendage (o), apparently representing the epipod,
upon the outer side of the protopod. The ischinm is a little longer than the
merns and carpus combined, and a very little stouter than the merus. The
merus is about two thirds as long as the ischinm, while the three distal seg-
ments are subequal in length and together a little longer than the merus, the
carpus and propodus tapering slightly distally, while the dactylus is slightly
curved and tapers regularly to an acute tip. _

The great chelipeds are smooth and naked throughout, except t}:'(e prehe.nsxl‘e
edges of the digits of the chele, and differ somewhat in size in dxﬁ'ere.nt indi-
viduals, varying in length from about two and a half to nearly three times the
length of the carapax, but the differences are apparently entirely independent: of
sex. The coxa is very stout and broad, far stouter than any of the succeeslmg
segments, and much broader than the coxe of the other legs. The basis is
completely anchylosed with the ischinm, which is expanded distally but at the
same time strongly compressed vertically, strongly curved upward 0 as to i.it
the side of the carapax when turned out at right angles to it, and reaches, in
this position, a little above the edge of the carapax, or, when turned forward,

~ to the base or beyond the middle of the antennal scales, The merns is two

thirds to fonr fifths as long as the carapax, compressed like the merus, but con-
siderably expanded proximally, contracted in the middle and distally to near
the tip where it is again expanded and thickened at the articulation with the

- carpus ; the posterior edge is armed with an acute spine at the distal extremity,

and with either one or two similar ones on the proximal half, jﬂhile thfz an-
terior edge, except near the base, is armed with a scattered series of minute
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spines. The carpus is more than half as long as the merns, compressed and

very slender to near the distal end where it is expanded and thickened for the
articulation of the chela and armed above with a single acute spine and below
with one or two small teeth, and along the whole length of the dorsal edge
there is a distinct but narrow suleus. The chela (PL IV. fig. 8) is about as
long as the merus, and the digits themselves considerably longer than the
basal portion, which is about as broad as but much thicker than the proximal
part of the merus, though still strongly compressed ; the dorsal edge is evenly
rounded, and projects in a swall tooth and an acute spine above the articn-
lation of the dactylus ; the inferior edge projects slightly proximally and then
retreats at the base of the propodal digit, and except near the proximal end is

" occupied with a shallow suleus, the edges of which are armed with several

minute spines directed distally. Both digits are compressed, very slender,
and regulafly tapered to acute and very strongly curved extremities ; the dorsal
edge of the dactylus is flattened, but scarcely suleated, and the inferior edge of
the propodal digit is flattened and slightly suleated near the base, but rounded
distally ; the prehensile edges of both digits are armed throughout with a close-
set series of very short and very stiff setee.

The legs of the second pair are slender, densely ciliated along the edges, and
reach to the tips of the peduncles of the antenna, The basis is anchylosed with
the rather short ischium. The merus is considerably longer than the ischio-
basis and reaches to the edge of the carapax. The carpus is a little shorter
than the merus. The basal part of the chela (fig. 9) is a very little longer
than the carpus, and is flattened and somewhat expanded distally, where it is
o third as broad as long ; the propodal digit is very slender, nearly as long as
the basal portion of the chela, nearly straight to the slender, acute, and chiti-
nous tip, which is strongly curved, and the prehensile edge is thin and armed asg
in the first pair. The dactylus is almost exactly of the same form as the pro-
podal digit, and its prehensile edge is armed in the same way, but the cilia
upon the outer edge are much longer than on the corrosponding part of the
propodus.

The third and fourth pairs of legs are successively a very liftle shorter than
the second, and have very nearly the same form. From the coxal to the meral
segment they are very nearly as stout as iv the second pair, but the three distal
segments are much more slender. The basal part of the chela (fig. 10} is sub.

_ cylindrieal and only very slightly expanded and flattened distally, while the

propodal digit and the dactylus are nearly equal in length, very slender and
weak, straight throughout, without incurved or chitinous tips, and densely
ciliated along the prebensile edges.

The fifth pair of legs (figs. 11 and 12} are considerably shorter and more
slender than the fourth, and all the segments except the propodus and dactylus.
have very nearly the same relative proportions as in that pair. The basal por-
tion of the propodus is alike in the two sexes, a little longer than the carpus,
subcylindrical and slightly tapered distally, The digits differ in the sexes.
In the male (fig, 11) the propodal digit is about as long as the proximal
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thickness of the propodus, or a little longer, slender, and tapers to a rounded
tip, while the dactylus is nearly or fully twice as long, considerably stouter,
straight, and nearly cylindrical. In the female (fig. 12) the propodal digit
is scarcely as long as in the male, is more alender, and tapers to an acute
and incurved tip, which is somewhat flattened and excavated on the anterior
and inner side, leaving an edge on the posterior side ; the dactylus reaches
very nearly to the tip of the propodal digit, and is like it in form, but a little
more sharply incurved at tip.

The branchizm resemble the branchiwe of the Astacidm, being glender, very
sioft, and composed of slender filaments, which are not closely crowded together.
"There are no branchim connected with the first and second maxillipeds, but
above the base of the third maxilliped and between the lamellar epipod of
the first maxilliped and the coxa of the first leg there iz a slight lamellar ele-
vation bearing a few filaments which are apparently branchial and may repre-
sent a very rudimentary epipodal branchia. The legs of the first four pairs
bear each a well-developed podobranchia and a small epipodal plate, lying
just at the edge of the carapax but not projecting into the branchial chamber,
and above the hases of each of these legs there are two arthrobranchie and one
pleurobranchia. There is also a plenrobranchia above the base of the fifth leg,
g0 that there are in all sixteen well-developed branchiw, — four podobranchis,
eight arthrobranchiz, and four pleurobranchie each side, as indicated in the
following formula : —

XL XIL XL XIV. Total

Somites. VIL VoL I X N
Epipods, 0 0 1 1 1 1 1 o 3)
Podobranchise, 0 O ? 1 1 1 1 0 4
Arthrobranchiz, 0 0 0 2 2 2 2 0 8
Pleurcbranchie, 0 0 0 0 1 1 1 1 4

16+4-(5)

As seen from above, the sides of the abdomen are nearly straight, and form,
with the telson, a regular scute triangle. The first five somites are carimated
dorsally, and the carina projects forward from each somite in an acute tooth,
but the carina and tooth are small and low on the first somite, increase rapidly
to the fourth, while on the fifth they are scarcely as prominent as on the fourth,
and on the sixth the carina is inconspicuous and there is no tooth, but the top
of the carina is traversed by a narrow longitudinal sulcus. On the first somite
there are, in addition, two slender spines each side projecting forward above
the articulations with the carapax. The dorsul surface of the abdemen, either
side of the median carins, is smooth and scarcely at all sculptured ; but slong
the lateral margin, where the pleura bend abruptly and nearly perpendicalarly
downward, there is a series of deep longitudinal sulci, except upon the narrow
first somite, which is unsculptured, and upon the sixth, where the sulcus is
replaced by a simple carina. Of the pleura themselves, the first is nearly obso-
lete, the second is broader than deep, projecting back over the third with a
broadly rounded margin, and forward in a prominent but rounded angle, and
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has a central cirenlar depressed area ; the succeeding pleura decrease reguiarly
in size posterionly, searcely overlap when the abdomen is extended, are convex
in outline posteriorly but straight or slightly concave anteriorly and the third,
fourth, and fifth are ornamented with a median curved carina extending two
thirds of the length but not well marked upon the fifth.

The telson is pretty regularly triangular, sbout twice as long as hmad, is
convex and slightly grooved longitudinally above, and terminates in an acutely
rounded tip unarmed with spines. The lamelle of the uropods searcely reach
the tip of the telson : the outer is nearly as broad as long, regularly rounded
in outline except for a short distance on the outer edge near the tip, where the
margin is more or lesa conspicuously truncated, but varying considerably in
different individuals, and stiffened by two slightly diverging ribs in addition
to the thickening of the outer margin ; the inner lamells is stiffened by a single
miedian rib, is nearly twice as long as broad, the lateral margins are approxi-
mately straight and parallel, aud the tip is regularly rounded in outline.

In the male the first pair of abdominal appendages (PL IV. fig, 14) are much
longer than the protopods of the second pair, reach slightly beyond the bases
of the fourth thoracic legs, and have an imperfect articulation at about a third
of the way from the base to the tip; the basal portion is somewhat triquetral,
while the terminal expands into a smooth, naked, and thin lanceolate lamella
slightly concave posteriorly. The second pair reach slightly farther forward
than the first, and the protopod and lamelle are about equal in length. The
lamelle are narrow, lanceolate, and thickly ciliated along the edges; the inner
is about as long as the outer, and bears the two styliform processes usually
characteristic of males in the Macrura. These styliform processes are a little
less than a third as long as the lamella itself, and arise together at about a third
of the way from the base to the tip of the lamella ; the inner, like that upon
the three succeeding pairs of appendages, arises from the slightly thickened
inner edge of the lamella, is ridged, of nearly equal width to the rounded tip,
and nearly naked except a line of eilia along the posterior margin. The ounter
process arises just in front of the inner, and its base is at a right angle to that
of the outer ; it is more slender than the outer, tapers distally, and is ciliated
on both edges and on the anterior surface. The three succeeding pairs of
appendages are similar to the second pair, but the fourth and fifth pairs are
successively a little shorter, and, as usual among Macrura, they all want the
outer of the two styliforin processes of the inner margin of the inner lamella.

In the female the first pair of abdominal appendages (PL IV. fig. 13) are

“about os long as in the male ; the basal portion, or protopod, is scarcely more

than half as long as the terminal lamells, is narrow, compressed, furned inward
toward the mesial line, and clothed thickly along the outer and the distal part
of the inner edge with long ovigerous hairs ; the terminal lamella is multi-
articulate, like the lamellse of succeeding appendages, but a little narrower than
they, and is clothed with numerous ovigerous hairs. The four succeeding
pairs of appendages are very nearly like the three last pairs in the male, but the
styliform process of the inner lamella is a little larger and more compressed.

MUSEUM OF COMPARATIVE ZOOLOGY. 31

The ouly specimen carrying eggs is the one above referred to as taken off
the mouth of Chesapeake Bay. In this specimen the eggs are in an early stage
of development, are nearly spherical and .66 to .70 mm, in diameter, and are
carried in a mass behind the first pair of abdominal appendages, and between
the appendages of the second and third pairs, the mass being principally sup-
ported by the first pair, very slightly by the third, and not at all by the fourth
and fifth.

Five specimens give the following measurements in millimeters : —

Station . . . . . . 326 893 326 329 326
Sex . ? ? ? 2 3
Length from’ front of carapax to txp of

telson . 60.0 1240 1260 83.0 107.0

Length of carapax along medmn hne 260 632 552 360 453
Breadth of carapax between spines of

anterior margin . 12.9 25.5 27.3 16.5 23.0
Greatest breadth (in front of cervmal

suture) . . .. 193 405 4.3 267 3.0

Length of first pair of legs .. 670 1400 16L0 1000 1250

merus . . . 216 42.0 50.0 3L7 38.0

¢  carpus . . . . 12.5 26.0 32.0 17.8 25.0

“ chela . . . 210 48.0 49.0 30.0 38.5

“  dactylus . . 126 2720 290 180 220

“  second pair of leg‘a . ..923 500 BLO0 320 415

*  merus . . . . 6.1 133 132 85 110

« carpus . . . .40 9.3 9.4 5.2 6.6

“  propodus . . . 77179 185 111 14.5

“  daetylus . . . ., 39 8.5 8.8 5.2 7.0

«  fifth pair of legs . . 12.5 32.0 325 19.0 28.0

“ propodus . . . . 36 10.7 105 5.4 7.4

“ dactylus . . . 0.9 2.0 2.1 1.4 1.8

“  ghdomen . . . 840 700 710 470 620

Qreatest breadth at second somxte . 140 345 350 210 300

« “* sixth somite .75 17.3 18.0 11.1 15.0

Length of telson . . . . 11.0 23.0 23.0 14.8 20.0

Breadth of telson . . . b7 122 122 7.9 105

* In the second, third, and fourth columns the measnrements of the first pair of
Jegs are taken from the right leg; in the first and last columns, from the left. In the
spaeimen of which the measnrements are given in the fourth column, both legs of
the first pair are present and the left one is a little shorter than the right and gives
the following measurements : length, 158 mm. ; merus, 47 ; carpus, 31 ; chela, 48;
dactylus, 28,
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CRANGONIDA,
Ceraphilus Agassizii, sp. nov.
Plate VII. Figs. 4-5%

The carapax is short and broad, and in the female rounded and swollen above
and somewhat convex longitudivally. The rostrum (b, in figs. 4*and 5} is hid-
den from above by the anterior spine («) of the dorsal carina, and is slender,
spiniform, and scarcely if at all more prominent than the slender spine forming
the outer angle of the orbit each side, and very much less prominent than the
slender and acute antero-lateral angles (d), which are slightly divergent and
reach a little by the bases of the antennal scales in the female, while they are
much more divergent and much longer in the male, so that the distance be-
tween their tips is considerahly greater than the greatest breadth of the middle
portion of the carapax. A narrow dorsal carina extends the whole length of
the carapax, and is armed with two laterally compressed and spiniform teeth
directed forward, and of which the anterior is much the larger, projects im-
mediately above the rostrum, and reaches consideralily beyond its tip, while the
posterior one is amaller and arises just in front of the cardiac region. There is
occasionally a very minute additional tooth in the domsal carina abouf midway
between these two. On the gastric region either side of the dorsal carina there
is a large spine directed forward ; below this“is a stout hepatic spine from the
upper side of which a prominent carinal ridge extends to near the posterior
border, while from its lower edge a similar ridge extends downward and back-
ward 2 short distance to the branchial region, where it meets & much less dis-
tinct carina extending from the anterc-lateral angle nearly to the posterior
border. There is also a well-marked carina extending backward from the
orbital spine (¢, figs. 4%, 5, 5*) along either side of the gastric region and fol-
lowing a distinet suture terminating anteriorly just outside the orbital spine,

‘The lateral margin of the carapax is strongly incurved, and projects inward in a

prominent rounded lobe below the base of the first thoracic leg. All the spines
of the carapax are proportionally longer in the male than in the female,

The eyes are small and black, and scarcely reach beyond the tip of the
Tostrum.

The first segment of the peduncle of the antennula is more then twice as long
as the second, and the Iateral process from its base is very long, and reaches ns far
forward as the segment itself, which is armed with & tuberculiform prominence
at the outer edge of the distal extremity and with a much smaller one on the
inner edge ; the second segment is short and has the outer distal angle con-
siderably produced ; the ultimate seginent is much broader than long. The
flagella are subequal in length and in the female about as long as the peduncle,
but in the male about twice as long as the peduncle and the outer longer and
very much stouter than the inner or than the outer flagellum of the female.
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The antennal scale is about as long as the sixth segment of the abdomen and
about twice and a half as long as broad, and the ultimate segment of the pe-
duncle reaches very nearly to the tip of the scale,

The external maxillipeds are much more slender than in C. boreas and reach
by the tips of the antennal scales about half the length of the ultimate segment,
which is no broader than the penultiinate but fully twice as long and about six
times as long as broad ; the antepenultimate segment is longer than the ultimate,

The thoracic legs are nearly as in C. boreas, but are all rather more slender
and less hairy. Tu the first pair the carpal spiues are smaller and the chele
are nearly naked and less swollen than in C. boreas. [The second pair are
nearly as long as the first : the carpus and merus are subequal in length, and
each is a little longer than the ischium ; the chela is very slender, about half
a3 long as the carpus, with the digits scarcely a third as long as the basal por-
tion of the chela. The third pair are about as long as the second, the carpus a
little Ionger than the merus, the propodus two thirds as long as the carpus, and
the very slender dactylus but little less than half as long as the propodus. The
fourth pair do not quite reach the tips of the third, and the fifth reach slightly
by the carpi of the fourth. :

The abdomen is broad, slightly depressed and rounded above anteriorly, and
tapers rapidly to the sixth somite, which is only a litile longer than the fifth,
The five anterior somites are armed with a median dorsal carina which is con-
spicuous and flattened above on the fourth and fifth. The epimeron of the first
somite is broadly expanded anteriorly and projects in an obtuse tooth below ;
the second is broad and evenly rounded in front and behind, and has a slight
tooth below, but the inferior edges of the remaining epimera are straight and
unarmed. The sixth somite, excluding spines, is about a fourth longer than
the fifth, is armed above with four prominent and approximately equidistant
carin®, and the posterior edge projects in a large tooth either side of the base
of the telson and in an acute angle at the lateral margin. The carin® and the
teeth on the edges of the epimera are more prominent in the male than in the
female.

The lamells of the uropods are much shorter than the telson : the outer are
from a little more than twice to about three times as long as broad ; the inner
are about as long as the outer, and three to four times as long as broad.

The telson is about once and two thirds as long as the sixth somite of the
abdomen, flattened and broadly channelled above, tapers regularly fo an ncute
point unarmed with spines but furnished with two paire of plumose setee aris-
ing from the under side, and the margins are ciliated beneath.

In the male there is & very long median spine on the sternum of each of the
four anterior somites of the abdomen, but no similar spines in the female.

The surface of the carapax and abdomen is sparsely clothed with minute pu-
bescence, which is very easily removed with the coating of soft mud with which
all the specimens are covered.

The number and arrangement of the branchiz is the same as in C. boreas,
and as indicated by the following formala : —

VoL, X. — K0, 1. 3
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Bomites, viIIL VIL I1X. X XI. XIL XII XIV. Total.

Epipods, I 1 0 0 Y 0 0 o @

Poudobranchize, 0 0 0 0 0 0 0 0 0

Arthrobranchie, 0 Y 0 0 (1] 0 0 0 0

Pleurobranchiz, 0 0 0 1 1 1 1 1 5
54(2)

Five specimens give the following measurements in millimeters : —
Station . . . . . . 317 332 326 326 329
Sex . 3 3 Q o e

Length from tip of rostrum to tip of telson 420  49.0 51.0 %0.0 720

Length of carapax including rostrnm . . 11.2 125 147 191 195

Greatest breadth of carapax anteriorly . 77 9.4 114 152 153

Breadth between tips of antero-lateral spines 103 11.8  11.0 14.0 148

Length of anterior dorsal spine . . 3.5 4.5 35 3.9 386
“ antennal scale . . . . 586 6.0 64 81 82
€  gixth somite of abdomen exclud-

ing spines . . . . 5.3 57 63 82 &3

“ telson ' . . . . 81 102 103 13.6 140

Station. N. Lat. W. Long. Pathoms. Specimens.
317 31° 57 o 78° 18" 357 333 23

326 33° 42 15" 762 O 507 464 12,29
329 34° 39 407 75° 14’ 407 603 19

332 35° 45’ 30" 74° 4% 263 13,49

A young specimen was taken in the U. S. Fish Comumission dredgings off
Block Island, in 1880, Station 891, N. Lat. 39° 46/, W. Long. 71° 1¢/, 500 fath.

Pontophilus Norvegicus M. Sars.

Crangon Norvegicus M. Sars, Nyt Magazin Naturv., Christiania, XI. p. 248, 1861.

Gogs, Ofversigt Vetenskaps-Akad. Forhandlingar, Stockholm, 1863, p. 173 (13).

Pontophilus Norvegicus M. Sars, Christiania Videnskabs-Selskabs Forhandlinger,
1861, p. 188 ; Nyt Magazin Naturv., Christiania, XII. p. 200 (38), 1863 ;
XV. p. 242 (2), PL L figs. 1~25, PL 1L figs. 17 ~37, 1868.

G. 0. Bars, Nyt Magazin Naturv., Christiania, XV, p. ¢5 (14), 1866 ; Chris-
tiania Videnskabs-Selskabs Forhandlinger, 1871, p. 261 (18), 1872; Archiv.
Mathem. Naturvidensk., Kristiania, I1. p. 340, 1877.

METzZoER, Jahresber, Comm. wissensch. Untersuchung deutschen Meere, 1872-73,
Nordsee, p. 291, 1875.

8. L. Smrtn, Trans. Conn. Acad.,, New Haven, V. p. 61, 1879 ; Proc. National
Mus., Washington, 111 p. 435, 1881,

1 Hippolyle costata Levckart, Wirbelloser Thiere mit Faune norddeutsch. Meeres,
p. 159, 1847,
Btation. N. Lat W. Long. Fathoms.  Bpecimeps
306 41° 32" 50" 65° 55° 07 524 5
309 40° 11 407 68° 22! 0" 304 7
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Pontophilus brevirostris Ssmira.
Proc, National Mus., Wasbington, IIL. p. 435, 1881.

Plate VIL Figs. 1-1"%

Station. N. Lat. ‘W. Long. Fathoms. Bpecimens.
314 320 24 O 78° 44’ 142 15
315 32° 18" 207 w8e 43 o7 2925 2
321 32° 43/ 257 77° %0 307 233 1
327 34° ¢ 30 76° 10 30" 178 25
333 359 45/ 25" 74° 50° 30" 65 2
344 40° 1V o7 70° 58 129 8
345 40° 1¢/ 15" 71° 4 307 71 20

This species is very closely allied to P. spinosus and P. Norvegicus, but is
readily distingnished from them by the very short rostrum, which is triden-
tate, with the median tooth scarcely broader and very little longer than the
lateral, about reaching to the cornea of the inner side of the eye and not pro-
jecting beyond the line of the spiniform outer angles of the orbits. The pro-
portions of the body are more like spinosus than Norvegicus, but the carination
and armature of the carapax are more like Norvegicus, while the sculpture of
the distal somites of the abdomen is more like spinosus,

The dorsal carina of the carapax is armed with three spines, and frequently
a smaller fourth one in front of the others and just back of the base of the
rostrum ; the subdorsal carina is armed with two spines, as in Norvegicus, and,
often with a rudiment of a third behind these ; the lateral carina does not
extend back of the middle of the carapax, and is armed with a single spine, as
in Norvegicus. There are no distinct carine on the first four soniites of the
abdomen, but the fifth somite is flattened above and has subdorsal carine
slightly diverging posteriorly, and below these, each side, another carina,
nearly parallel with the subdorsal ; and the sixth somite is flattened above and
subdorsally carinated, as in spinosus, though the carinm are not quite as con-
spicuous on either somite as in that species.

The eyes, antennule, and antenne are very nearly as in P. spinosus. The
external maxillipeds reach a little beyond the tips of the chelipeds, the penulti-
mate segment reaches nearly to the tip of the antennal scale, and the ultimate
segment is a little less than twice as long as the penultimate, while in P. Nor-
vegicus it is about once and a half as long, and in P. spinosus much more than
twice as long, es the penultimate segment. The thoracic legs differ scarcely at
all from those of P. spinosus.

The lamellz of the uropods are very nearly as in P. spinosus. The inner
lamella reaches nearly or quite to the tip of the telson, is lanceolate, and six or
seven times as long as broad ; the outer lamella is about a tenth shorter than
the inner, and about four times as long as broad. The telson is once and a
fourth to once and two fifths as long as the sixth somite of the abdomen, is very
narrow, slightly acuminate, and has a very narrow and acutely triangular tip,
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armed with only two very long, slender, and plamose setz, which arise near
togrether from the under side.
It appears to be a much smaller species than either Norvegicus or spinosus,

the largest males being scarcely 25 mum. in length and the largest females about .

36 mm.

This specics was taken in great abundance, in 51 to 155 fathoms, off Block
Island, in 1880 and 1881, by the U. 8. Fish Commission. The specimen figured
is from the Fish Commission collection, Station 873, 100 fathoms.

Pontophilus gracilis, sp. nov.

Piate VIL. ¥igs. 2- 3%

This species is very much more slender and has much larger eyes than any
other species of the genus known to me. It is represented in the collection by a
single specimen, which is possibly immature, but, judging from the structure
of the appendages of the first and second somites of the abdomen, is a female.

The carapax is nearly twice as long, along the dorsal line, as broad, slightly
carinated, and so thin that the branchim are readily seen through it. The
rostrum is about two sevenths as long as the rest of the carapax along the dorsal
line, very slender, and the lateral teeth scarcely a third of the way from the
Dase to the tip. The dorsal carina is not distinct except where it rises into two
acute teeth directed forward, one on the gastric region and one on the anterior
part of the cardiac. There is a slight lateral carina in the middle portion of
the carapax, terminating anteriorly in a spine like those in the dorsal carina.
A little farther down npon the carapax and a little in front of the anterior
spine of the dorssl carina there is a small hepatic spine, making in all six
spines exclusive of those of the anterior margin, The orbit is very broad and
its outer border extends far forward and terminates in a slender epine, while
the similarly elender spine of the antero-lateral angle extends still farther for-
ward nearly or quite to a line with the tip of the rostrum.

The eyes ave very large and reach to about the tip of the rostrum ; the cornea
is oblique, somewhat compressed vertically, and its greatest breadth considerably
more than the breadth of the antennal scale. The peduncle of the antennula
scarcely reaches the middle of the antennal scale, and the lateral process from
the base of the first segment reaches to the distal extremity of the segment
itself ; the outer flagellum is slender and reaches to the tip of the antennal
scale ; the inner is about a third longer, but scarcely stouter, than the outer,
The antennal scale is about three fourths as long as the carapax exclusive of
the rostrum, about four times 28 long as broad, only very slightly narrowed
distally, and the tip evenly rounded. The distal segment of the peduncle is &
little more than half as long as the scale, and the flagellum is slender and

abont twice as long as the carapax exclusive of the rostrum.

The first and second maxillipeds are nearly as in P. Norvegicus. The ex-
ternal maxillipeds reach by the tips of the antennal scales by fully half the
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length of the distal segment, which is a little longer than the penultimate, but
only a little more than two thirds as long as the antepenultimate, while the
two distal segments together are about as long as the antennal scale.

The anterior thoracic legs are very slender, reach a little beyond the tips of
the antennal scales, and the chela itself is smooth, naked, strongly compressed
distally, a little shorter than the antennal scale, about as long as the diameter
of the carapax, and, excluding the very prominent distal spine of the inner
margin, abont a fourth as wide as long. The second legs are very small, as
in the other species of the genus, slender, and scarcely reach the middle of
the meri of the anterior pair. The third are very slender, abowt twice as
long as the carapax, reach by the tips of the antennal scales the full length of
the propodi and dactyli, which taken together are very nearly as long as the
carpi, the dactyli being very slender and acute and about half as long as the
propodi. The fourth and fifth legs are about as long as the first pair, and
sparsely clothed with long hairs except upon the dactyli, which are strongly
compressed vertically, about two thirds as long, and toward the base as broad,
as the propodi.

The abdomen to the tip of the telson is about three times as long as, and
slightly narrower than, the carapax. The sixth somite is more than a fifth of
the entire Jength, compressed laterally so that the breadth is less than a fourth
while the height is fully two fifths of the length, and flattened or obscurely
channelled longitudinally in the middle of its length above. The telson is
about as long as the sixth somite, very slender, flattened but scarcely channelled
above, and the narrow tip armed with four very slender spines of which the
median are twice as long as the lateral. The inner lamella of the uropod
is as long as the sixth somite, projects considerably by the tip of the telson, is
lanceolate, and more than five times as long as broad. The outer lamella ia
considerally shorter and slightly broader than the inner.

The inner lamella of the appendage of the first abdominal somite (Pl VII.
fig. 2%} is about as long as the protopod, linear, and the margins not ciliated ;
the outer lamella is narrow-ovate, considerably longer than the inner, and of
the usual structure. The inner lamella of the appendage of the second somite
(fig. 2 is a little shorter and much narrower than the outer, and has a single
stylet two fifths as long as itself arising from the inner margin near the base.

Length from tip of rostrum to tip of telson ., . ., . « 30.0mm.
Length of carapax including rostrum . . ., . . | 7.8
Length of rostrum . . . . . . . . . L7
Greatest breadth of carapax e e e e 4.1
Length of antennal scale v e e e e ... 45
Breadth of antennal seale . . . . ., . . 1.1
Greatest diameter of eye . . . . . . . . 14
Length of sixth somite of abdomenn. . . ., . ., 49
Length of telson . . . .. <« « . . 50

Station 315, N. Lat. 32° 18’ 20", W. Long. 78° 43"; 235 fathoms.
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Since the above description was written a specimen of this species has been
taken in 458 fathoms, by the U. 8. Fish Commission, Station 1029, off Mar-
tha’s Vineyard. This specimen, an adult male 28 mm. long, agrees perfectly

with the female except in the usual sexual characters, and proves beyond -
question that the specimens are adult, though the female is probably uot fully -

grown. The eyes in the male are fully as large as in the female. The inner
flagellum of the antennula reaches nearly half its length by the antennal scale,
while the outer is only a little shorter than the inner, but very stout, fusiform,
with the diameter at the thickest point equalling nearly half the breadth of the
antennal scale. The inner lamella in the first pair of abdominal appendages
{Pl. VIL fig. 3) is only balf as long and less than half as broad as the outer,
and almost entir@ naked. In the second pair (fig. 3*) the inner lamella is
nearly as long as the outer, but only about two thirds as broad, lanceolate in
outline, furnished with plumose marginal setee like the oufer, and bears the
two stylets characteristic of the male at about a fourth of the way from the
base to the tip of the inner margin. The marginal or major stylet is like the

single stylet of the female and of the succeeding appendages of the male, about -

two fifths as long as the lamella itself, very narrow, and almost entirely naked
except the usual hooklike sete mear the tip, while the minor stylet is a little
stouter than the other, but only about a fourth as long as the lamella, and naked
except a few minute hairs near the tip.

Sabinea princeps, sp. nov.
Plate VIIL Figs. 1-1%,

Carapax with seven carine as in the other species of the genus, but with an
acute rostrum ss long as the antennal scales or longer, and armed above with
& spine either side near the base and below with a single spine. The dorsal
carina is very high, sharp, slightly arched longitudinally, and armed, from a
little back of the orbit to the posterior margin, with seven or eight somewhat
irregular teeth directed forward. Th2 rostrum varies very much in length, in
the male being often only a little shorter than the length of the carapax from
the orbit to the middle of the posterior margin, but in large females often only
half as long ; domsally it is flattened and the margins slightly cariuated, but
beneath the edge is angular ; the basal portion is nearly horizontal, but the
terminal portion is upturned and acute; below the margin is armed with o
slender spiniform tooth directed forward from the point where the terminal
portion is upturned, and above with a similar tooth arising from the dorsal
margin over either eye and directed outward and upward. The three carine
each side of the carapax have about the same position as in the other specics of
the genns. The subdorsal is continuous almost to the orbit, and is armed with
8ix or seven spiniform teeth directed forward. The next carina below is
broadly interrupted on the anterior region, but back of this is armed with five
or six teeth like those of the subdorsal carina, and in front, at the outer margin
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of the orbit, with a prominent slender and acute spine. The lower lateral
carina ig very prominent anteriorly and is armed with nine to twelve spiniform
teeth, of which the three or four most anterior increase in size very rapidly, the
anterior one forming a great and somewhat laterally expanded spine nearly or
quite half as long as the rostrum, and reaching nearly to, or in the male often
considerably beyond, the middle of the antennal scale.

The eyes are black, very large, pyriform, and including the peduncles much
longer than the greatest diameter, which is about two thirds the breadth of the
antennal scale.

The peduncle of the antennula reaches to about the middle of the antennal
scale ; the flagella are snbequal in length, in the female a little Jonger than
the antennal scale, but in the male much longer and the outer very much
stouter than in the female, and considerably thickened vertically.

The antennal scale is about a third as long as the carapax including the ros-
trum, and is itsell of nearly the samne forin as in the allied species, but there is
a prominent and acute spine near its base upon the outer edge of the second
segment. The distal segiment of the peduncle is very long, reaching nearly to
the tip of the antennal scale, and the flagellum in the male is about as Jong as
the abdomen, but considerably shorter in the female.

The external maxillipeds are slender, reach considerably beyond the tips of
the antennal scales, and the proportions of the segments and of the exopods are
almost exactly the same as in the other species of the genus.

The anterior legs reach to the tips of the antenmal scales : the outer distal
margin of the merus is prolonged into aslender spine, and there is a similar
one upon each of the two outer distal angles of the carpus ; the chela is about
as long as the merus, very stout, somewhat swollen, and nearly cylindrical at
base, but compressed and expanded on the inver side distally, the prehensile
edge nearly transverse, slightly arcuate, aud armed with a very large spini-
form tooth at the inner margin. The rudimentary second legs are small,
very slender, and reach to the distal end of the ischia of the first : the ischium
sud merus are subequal in length and each much longer than the three distal
segments, of which the carpus and propodus are subequal, while the dactylus
is very small, only a little longer than the diameter of the propodus. The
third legs reach slightly beyond the.first, and the dactylus is very slender
and acute, but only about one sixth as long as the propodus. The fourth
and fifth are nearly equal in length, and the fourth reach to the tipa of the
third : the dactyli are about half as long as the propodi, very slender, with
the upper surfaces densely ciliated.

The caring of the sbdomen have the same arrangement as in S. Sarsiy, but
are much more conspicuous, and each of the epimera of the first two somites
projects below into an acuminate spine, while the epimera of the third, fonrth,
and fifth somites are each armed with two similar spines. The dorsal carina
upon the posterior helf of the second somite is double, or rather V-shaped
with the apex directed forward. The dorsal carina upon the third and fourth
somites is very conspicuous, and upen each is prolonged in a tooth at the
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posterior margin, the tooth upon the fourth being prominent and horizontal
and occasionally having a secondary tooth above its base. The two dorsal
carin® of the fifth somite are high and sharp, aud each armed with a sharp
tooth near the middle and with a similar one projecting over the posterior

margin. 'The sixth somite is about once and a half as long as the fifth, its
dorsal carinz are very high and sharp and each armed with five 10 seven

acute teeth of which the posterior project uver the margin as in the fifth somite ;
the posterior margin is in addition armed with two spines each side, one at the
inferior angle and another above the base of the telson.

The outer lamella of the uroped is a little longer than the sixth somite,
about twice and & half as long as broad, and obtusely rounded at the tip; the
inner is longer than the outer, ovate-lanceolate, and not quite a third as broad
as long. ®

The telson is about once and a half as long as the sixth somite, tapers regu-
larly throughout, and is ornamented above with two carine converging fo the
tip, which is acute, unarmed, and naked,

All the exposed surfaces of the carapax and abdomen except the spines and
carine, and a considerable part of the surface of the appendages, are clothed
with a very short and dense pubescence, which readily brushes off with the soft
mud with which most of the specimens are covered.

Six specimens give the following measurements in millimeters ; —

Station . . . . . 326 326 337 326 326 312

Sex . . . . . 3 & 3 Q Q
Length from tip of rostrum to tip

of telson . . . 56.0 650 890 980 77.0 1250
Length of carapax including ros-

frum N . . 210 232 335 350 285 495

Length of rostrum . 9.2 96 155 135 120 210
Length of antennal scale . . 70 81 115 125 3.2 150

The eggs are very large, being, even in slcoholic specimens, about 2.5 and
3.0 mm. in least and greatest diameter, while in 8. sepfemearinata they are
about 1.0 by 1.4 mm. in alcoholic specimens.

The number and arrangement of the branchim are the same as in S. septem-
carinate, and may be indicated by the following formula :—

Somites. vil. TIIL. IX. X. X1 XI11. X1, XIvV. Total.
Epipods, 1 1 0 0 0 0 0 0 (2)
Podobranchiz, 0 0 0 0 0 0 0 0 0
Arthrobranchi, 0 0 2 0 0 0 0 0 2
Pleurobranchie, 0 0 0 1 1 1 1 1 b

G
Station, N, Lat. W. Long. Fathoms, Specimens.
312 39° 50/ 157 700 1V O 466 19

326 33°42 157 76° 0’507 464 103,99, 3 young

337 3%° 200 8 73° 23 207 740 13
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Also obtained in the U. 8. Fish Conmmission dredgings off Block Island in
1880, Station 892, N. Lat. 39° 46/, W. Long. 71° &/, 487 fathoms ; and Station
893, N. Lat. 39° 52’ 20", W. Long. 70° 58/, 372 fathoms.

The long and spined rostrum and the long spines and teeth of the carapax
and abdomen give this gigantic species a very different aspect from the other
apecies of the genus; but the oral appendages, the number and arrangement of
the branchis, and other structural details, agree perfectly with S. septemcarinata,
the type species of the genus. The present species is, however, much more
closely allied to 8. Sersiz Smith (Trans. Conn. Acad., V.p. 59, PL IL figs. 6-8,
1879) than to septemearinata; the elongated and acute rostrun, the prominent
dentation of the carapax and abdomen, and the structure of the telson in Sarsi;
show a marked approach toward the princeps, although the two species are very
different in general appearance.

Sabinea hystriz (Paracrangon hystriz A. Milne-Edwards, Ann: Sci. Nat., 6=
série, X1. No. 4, p. 6, 1881), from 730 fath., near Guadaloupe, is very closely
allied and probably identical with this species, which, though externally some-
what like Paracrangon echinatus Dana, differs essentially in several structural
features in which, as pointed out above, it agrees with the typical species of
Sabinea. In Paracrangon echinatus, not only are the second pair of legs com-
pletely obsolete, but there are no arthrobranchiw, the branchial formula being
the same as for Ceraphilus boreas and Agassizii,

RHACHOCARIN A, subfam. nov.

Anterior thoracic legs stout, non-chelate ; second pair slender, chelate, and
with multiarticulate carpi; coxm of the external maxillipeds articulated with
the adjacent edge of the carapax.

These characters sufficiently distinguish this subfamily from all other Cran-
gonidie. The broad, ovate antennal scales with both margins ciliated are prob-
ably also characteristic of the subfamily, which, as far as known to me, contains
but one genus,

RHACHOCARIS,* gen. nov.
Plates V. and VL.

The carapax is subeylindrical, carinated longitudinally, rostrated, with
prominent antero-lateral and antennal spines, and the margins of the branchi-
ostegites are strongly incurved opposite the bases of the second pair of legs
and are connected each side with the coxe of the external maxillipeds by two
processes from the coxa interlocking between their converging tips a projection
in the margin of the carapax so as to form therewith an articulation admitting
slight motion. :

The eyes are large and pyriform, with the cornea expanded and very large.
The antennulwe are very nearly as in Orangon. The antennal scale is broad,

* "Pdy:s and xapls.



42  BULLETIN OF THE

ovate, the entire margin ciliated, and with the tooth of the outer margin small
and far back from the tip. The other parts of the antenna arempearly as in
Crangen. The oral appendages are very similar to those of Crangon and the
closely allied genera, and the labrum, metastoma, mandibles, maxille, and
second pair of maxillipeds are very nearly as in Crangon vulgaris. In the first

maxilliped the proximal lobe of the endopod projects inward much more prom-

inently and the distal lobe is longer than in Crangon, There are two arthro-
brauchiz at the base of the external maxilliped, as in Sabinea, and the stout
endopod is eomposed of three segments as in Crangoning, but the two distal
segments are very short and the terminal one acute and spined.

The legs of the first pair are symmetrical and about as large as the ext&nal
maxillipeds ; the propodus is short and tapers distally, and the dactylus is small,
slender, and capable of flexion against the inner side of the propodus. The
legs of the second pair are elongated, slender throughout, and, in all the speci-
mens examined, slightly unsyiometrical in length ; the carpi are long and
muiltarticnlate ; and the chelw small, 'The last three pairs of legs are slender
and nearly alike.

The number and arrangement of the branchiz differ from all the Crangonide
known to me. In R. sculpta, the second species here described, there are
epipods on the bases of the first and second maxillipeds and two arthro-
branchie at the base of each external maxilliped, one arthrobranchia for each
of the thoracic legs except the last pair, and a pleurobranchia for each side of
the last five thoracic somites, — making two epipods, six arthrobranchie, and

five pleurobranchiz each side, as indicated in the following formula : —

Bomites. VL VIL X X. XL XIL. XIIL XIV. Total
Epipods, 1 1 0 0 0 0 0 0 2
Podobranchizm, 0 0 0 0 0 0 0 0 0
Artbrobranchim, 0 0 2 1 1 1 1 0 6
Pleurobranchie, 0 0 0 1 1 1 1 1 5

1+

The abdomen is sculptured and spined to correspond with the carapax, and
the exoskeleton is throughout very thick and massive.

In the three species here deseribed, the hinges at the last three articulations of
the abdominal somites ~ that is, at the articulation of the fifth with the fourth,
the sixth with the fifth, and of the telson with the sixth — present a peculiar
modification by which the hinge is very much strengthened and is at the same
time apparently made capable of being clamped or locked so as to hold the
terminal somites firmly extended. In addition to the ordinary hinge, at each
of these articulations, there is a process arising from the anterior somite just
below the hinge and curved backward and upward concentrically with the
hinge, and this process fits accurately and is slightly overlapped along its edges
by a similarly curved groove in the posterior somite. When the abdomen is
completely flexed the ends of these curved processes project dorsally consider-
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ably beyond the grooves, but when the abdomen is fully extended the pro-
cesses are withdrawn so as to expose the dorsal part of the groove, and in this
position in the contracted alccholic specimens the somites are firmly clamped,
apparently by the pressure of the ends of the processes upon the concave pos-
terior walls of the grooves, and held rigidly extended, so that it is very difficult
to flex the somites, unless the tip of the abdomen is pulled backward with con-
siderable force, when the processes slide easily through the grooves and the
somites are readily flexed. It is probable that in life, while the extensor muscles
of the abdomen are relaxed, the processes move easily throngh the grooves;
but when the extensor muscles are strongly contracted the hinges are clamped
a3 in the alcoholic specimens, so that the animal can voluntarily hold the telson
and the spiny terminal soniites of the abdomen rigidly extended as a means of
self-defence.

In all three of the species, when the abdomen is fully flexed, the tip of the
telson is brought directly below and very near to the mouth.

A. Milne-Edwards, in the paper already referred to, which has been pub-
lished since the part of this report relating to the Crangonide was ready for the
printer, has described three new species belonging to a new genus, Glypho-
crangon, which is apparently very closely allied to the genns here described
and possibly identical with it. In Milne-Edwards’s genus the telson is de-
seribed ag consolidated with the sixth somite of the abdomen.* It is scarcely
to be supposed that Milne-Edwards could mistake the peculiar articulation of
the telson with the sixth somite of the abdomen, which is described above and
which is equally characteristic of the articulation of the sixth somite with the
fifth and of the fifth with the fourth, for actual consolidation, or overlook the
remarkable character of the articulation of the external maxillipeds with the
carapax ; and as neither of the species here described and figured agrees fully
with the description of either of the species of Glyphocrangon in the spines
of the carapsx and abdomen, I am forced to the conclusion that Milne-
Edwards’s genus is different from 1nine, though possessed of guite as remark-
able characters.

Rhachocaris Agassigii, p. nov.
Plate V. Fig. 2. Plate VL. Fig. 2.

Female. — The carapax has eight conspicuous longitudinal caring which are
interrupted by a very deep cervical and a broad and deep gustro-orbital sulcus,
but, aside from the carinz, sulci, and spines, is nearly eylindrieal. The rostrum
is about two thirds as long as the rest of the carapax along the dorsal line, flat-

* In characterizing the genus he says, “ Le septidme article abdominal est
presque entidrement soudé au sixitme "; and in the description of . spinicauda, the
first species, ¢* Le septitme article est immobile sur le précédent, il est trisngulaire,
bicarené en dessus, trés pointu, et au lisn d’avoir la méme direction que les autres
articles, il se reléve et son extrémité est dirigée en haut,”
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tened above, trisngular but with the edge flattened and distally slightly grooved
below, and tapers regularly fo an acute and gently upturned tip | above there
is a narrow but distinct median carina extending the whole length, gnd the
margins are carinated and each armed just above the front of the eye with a

prominent and acute spine divected forward and upward; below the rostrum is -
unarmed. Just back of the base of the rostrum there is a pair of spines like

those upon the rostrum, but slightly larger and with the bases elongatcd and
laterally compressed From these teoth two paralle]l dorsal carinm extend to
the posterior margin, but each one is broken into ten or eleven elongated tecth
turned slightly forward, truncated above, and all except the first and last with
flattened and conspicnonsly punctate tops. The space between these carine is
concave with a deep transverse depression at the cervical suture, but smooth
except a few small tubercles along the carine and one on the median line in
front. The frontal margin is transverse and nearly straight, but the lateral
angle is armed with three very large and acute spines : a very slender antennal
spine directed upward and forward from just above the base of the antenna;
directly below thie a somewhat larger one (the lateral angle itself) slightly
compressed laterally and curved downward and then directed forward Lelow
the antennal scale; and, arising outside and a little back of these, a very
broad, dentiform, vertically compreseed spine directed outward and forward,
terminating in an acute tip as far forward as the tip of the antennal spine, and
apparently representing the anterior part of the lower of the three lateral
caring, but separated from it by the broad and very deep depression of the
cervical suture. The bread triangular space between this carinal tooth and the
gastric region is depressed and smooth. The posterior part of the middle lateral
carina is prominent and terminates &t the cervieal suture in a long tooth directed
forward ; posteriorly it extends to the posterior margin and has the edge thick,
flattened and punctate. The upper of the lateral carinw is not evident in front
of the cervical suture, is less conspicuous than the doreal, and is obscurely
divided into about four truncated teeth flattened and punctate above. On
the gastric region in front of this carina thege is an irregular group of elongated

tubercles extending to the gastro-orbital suture, but with this exception the
sides of the gastric region are unamped, as are the remaining spaces between
the carinw of the dorsal part of the carapax, except a few very small tubercles
either side of the cardiac region, and a few still smaller ones below the upper
lateral carina and near the posterior margin, The lower of the lateral carinz
is broad, punctate along its edge, and extends from near the base of the spine of

_ the antero-lateral angle almost to the posterior margin, with a broad and deep

interruption at the cervical suture. On the branchial region below this carina
there are about three irregular elongated and punectate ridges, and near the
posterior margin there are a few small tubercles, but with these exceptions the
branchial regions are unarmed. There is, however, a narrow but well-marked
carina the whole length of the lateral margin.

The eyestalks are slender and very small in proportion to the eyes them-
selves, which are approximately spherical, slightly compressed vertically, and
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with the horizontal diameter about three fourths as grest as the breadth of the
antennal scale and only a little less than the length of the eye to the base of
the stalk. In the aleoholic specimen, the pigment is deep purplish and is
probably not black in life.

The peduncle of the antennula reaches to the tip of the antennal scale and
nearly to the tip of the rostrum, and is clothed along the sides and below with
very fine hairs, but is nearly naked above ; the first segnient is & little longer
than the second and third together, the second nearly as long as the last, which
is less than twice as long as broad. The flagella are both nearly naked : the
onter is about as long as the peduncle, the proximal two thirds of its length
vertically compressed and broad, but the terminal portion suddenly contracted ;
the inner is a little longer than the outer, very slender and regularly tapered.

The antennal scale is regularly ovate, with the greatest breadth about two
thirds of the way from the tip to the base, where it is very much contracted at
the articulation; both margins are thickly ciliated, and the tooth of the outer
margin is represented by an obscure angular projection at less than a third of
the way from the base to the tip. The narrowness of the articulation permits
great lateral motion in the scale, so that it may be turned outward at nearly a
right angle to the body. The segments of the peduncle are without spines or

" tubereles ; the last segment is about as long as the breadth of the scale and

reaches three fourths of the way from its base to its tip, and the inner edge is
compressed and ciliated. The flagellum is a little longer than the carapax in-
cluding the rostrum, slender, compressed vertically, and almost naked.

The tips of the external maxillipeds reach to about the tips of the antennal
scales. The proximal of the three segments of the endopod is about as long as
the antennal scale and five or six times a3 long as broad ; the second segment
is about two fifths as long as, and slightly broader than, the first, vertically
compressed, thickly ciliated along the inner edge, and armed beneath with a
single movably articulated spine near the distal end, and with two or three
similar spines along each edge; the last segment is o little longer than the
second, flat and smooth above, tapers from the base to a slender curved and
acute tip, and the under surface and lateral margins are armed with thirteen or
fourteen movably articulated spines among which there are a few fascicles of
setee. The exopod is very slender, the basal portion slightly longer than the
flagelliform portion, and the whole considerably shorter than the proximal seg-
ment of the endopod.

The legs of the first pair are just about as long as and scarcely stouter than
the external maxillipeds, and reach a little beyond the bases of their dactyli, or
nearly to the tips of the peduncles of the antennie : the ischium is about as
long as the propodus, the inner and outer marging nearly parallel, the outer
articulating with the merus, while the inner is thin, nearly straight, closely ap-
proximated, and armed with a few sete, and each projects forward beyond the
articulation with the merus in a narrow dentiform prominence ; the merus is
as long as the three distal segments together, about a fourth as long as broad,
alightly compressed vertically and with a few sete along the inner edge, but
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otherwise unarmed ; the carpus is short, about as broad as long, and unarmed,
and is so articulated with the merus as to be capable of flexion backward
and beneath it ; the propodus js slightly more than half as long as the merus,
rounded, slightly swollen, tapers to a very narrow distal extremity, and is smooth .
and nnarmed except upon the upper and inner side where it is furnished with
three longitudinal series of fascicles of soft sete ; the dactylus is about half as long
as the propodus, very slender, curved and acute, smooth and naked, and capable
of nearly complete flexion on the setigerous side of the propodus. The manner
in which the distal segments of these limba are articulated brings the setigerous
sides of the propodi and the points of the daetyli in direct opposition to the
spinous sides of the two distal segments of each of the external maxillipeds, and
these two pairs of appendages are probably used together as prehensile organs.

The legs of the second pair are unarmed and naked, very slender, the distal
portion but little stouter than the proximal part of the flagellum of the antenns,
and a little unsymmetrical, the left being slightly stouter than the right and
reaching nearly to the tip of the rostrum, while the right reaches a little be-
yond : the coxa is short and mearly cylindrical ; the ischium is a little longer
than the propodus in the fiest pair, much broader than the coxa, very much
compressed vertieally and the inner edge slightly expanded proximally, so that
the breadth is about a fourth of the length ; the merus is about a fourth
longer than the ischium, the right a little longer than the left, little more than
half as broad as the ischium, nearly nniform in breadth, and compressed verti-
cally but much less so than the ischium ; the carpus is more than twice as long
as the merus and more slender, strongly compressed, very slightly tapering at the
distnl end, composed of thirty-one segments on the right side and twenty-three
on the left, and the most distal segment in each about as long as the three next
taken together ; the left chela is slightly larger than the right, but neither is
larger than the distal segment of the carpus, the digits are both short, the pre-
hensile edge of the propodal one considerably oblique and shorter than the
dactylus, which is itself scarcely longer than the breadth of the propodus.

The legs of the third pair are nearly naked, slender, and reach to the tip of
the rostrum : the merus is about twice as lapg as the ischium, and these two
secments taken together are longer than the three distal segments and are of
nearly uniform diameter throughout and very slightly compressed ; the carpus
is a little shorter and more slender than the ischium ; the propodus is nearly
twice as long a8 the carpus, cylindrical, and slightly tapered distally ; the dac-
iylus is narrower than the distal end of the propodus, nearly & fourth as long
as the propodus, nearly straight, a little compressed verlically, and tapered
from the base to the tip. The fourth and fifth pairs of legs are alike and very
similar to the third pair, but are slightly stouter throughout, the propodus is
furnished with a dense fascicle of setm outside the base of the dactylus, and the
dactylus itself is considerably longer than in the third pair, strougly compressed
vertically, concave sbove and convex below, and lanceolate, being broader in
the middle than the distal end of the propodus, but narrowed toward the base
and tapered to an acute iip.

»
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The sternum is flat, triangular, and wholly unarmed.

The abdomen is about once and a half as long as the carapax including the
rostrum, is narrower than the carapax, and as seen from above tapers regularly
from the base to the tip of the telson. There is a sharp medio-dorsal carina
from the base to the telson, but interrupted on all the somites but the first ; a
single lateral carina each side is indistinctly indicated on the first two or three
somites ; and the dorsal surface generally is studded with prominent tubercles,
many of which are elongated and all the larger ones with flattened and punc-
tate tops. Upon the first somite, the median carina is thin and very high and
projects forward in an scnte tooth ; either side, in line with the upper lateral
carina of the carapax, there is a very prominent acute and spiniform tooth
directed obliquely forward. On the second and third somites, the dorsal carina
is divided into two nearly equal parts by s smooth and very conspicuous sulcus,
which passes slightly backward either side across the whole dorsum of the
segment and down parallel with and near to the posterior margin of the epim-
eron ; the anterior part of the carina on the second somite is nearly as high
o8 on the first and projects slightly forward, but the posterior part on the seco;d
and both parts on the third are much lower and do not project in front or be-
hind. On the fourth somite, the carina is divided into two unequal parts by a
less conspicuous sulcus, the anterior part being like that upon the third somite,
while the posterior part is twice as long, thickened and flat above anteriorly!
but posteriorly higher, more acute, and projecting slightly over the fifth somitef
On the fifth somite the carina is unequally divided by a similar sulcus, but the
fmterior portion is more prominent than on the fourth, and the posterior part
is very prominent, its anterior half being formed of two longitudinally elon-
gated tubercles slightly diverging posteriorly, and between and back of them
a single very high sharp and triangular tooth. The carina upon the sixth
somite is broken anteriorly by a small notch, and posteriorly rises in an acute
edge and projects far back over the base of the telson in an acute tooth, The
epimeron of the first somite is narrow, does not project below the margin of the
carapax, is rounded below and almost wholly covered by the anterior expansion
of the epimeron of the second somite when the abdomen is fully flexed. The
epimeron of the second somite projects much below the epimeron of the first,
the afxterior margin is nearly a3 convex in outline as the posterior, the inferiox’-
margin projects in the middle in a very long, slender, and outcurved spine, in
a much smaller spine at the posterior angle, and in a small tooth hnterioriy H
on the outer surface a snlcus, like and nearly parallel with the sulcus of the:
porterior border, passes from near the anterior hinge to the base of the large
spine of the inferior margin, but hetween and outside of the sulci the surface is
sparsely tuberenlous. The epimera of the third, fourth, and §fth somites have
a smooth depressed area along the anterior margin, and are each armed below
with two slender acute and out-curved spines, of which the anterior one on ecach
epimeron is about as long as the large spine of the second epimeron, while the

posterior spinea increase in length from the second to the fifth somite, that
upon the fifth epimeron being longer than the anterior spine of the ’sa.me
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epimeron and directed backward as well as outward ; the middle portion of
the outer surface of each of these epimera is raised and sparsely tubercxﬂosxs,
and there is also a line of small tubercles between the sulcus and the posterior

margin on the third, but on the following epimera the transverse suleus of the .

dorsum does not extend down the epimera. Most of the tubercles on the side
of the sixth somite are arranged in two longitudinal lines, an irregular but
prominent one between the two hinges and a less prominent one below. T !3e
lateral angles of the sixth samite project downward, outward, and backward in
a very large and acute spine outside the base of the uropod.-

The telson is a little longer than the rostrum, slightly expanded toward the

base, but the distal two-thirds is narrow, and terminates in a slender spiniform.

and slightly upturned tip unarmed with spim?a or setae. On the dorsal fside
there is a sharp median tooth beneath the projecting carinal todth of the sixth
somite ; eitber side there is a sharp catina extending from the base nearly to
the tip, leaving, except at the base, a smooth and deep groove bfetweer} them ;
the lateral edges are strongly carinate, leaving a smooth groove either side, and
a wide and shallow groove the full width of the under surface.

The lamelle of the uropods are about three fourths as long as the telson :
the inner lamella is obtusely lanceolate and nearly four times as long as br'oad;
the outer is much broader, the tip ovately rounded, and the very prominent
lateral tooth about a fourth of the way from the tip to the base. o

The inner lamella of the appendage of the first abdominal somite is very
short, sbout a third as long as the outer, obtuse, and about half as broad as
long.

The sterna of all the abdominal somites are unarmed. )

The eggs are very large, being, in aleohol, about 2.6 and 3 mm. in least and
greatest diameter, and are proportionally few in number, there being not far
from one hundred carried by the specimen examined.

The single specimen seen, a female, gives the following measurements : —

Length from tip of rostrum to tip of telson ...« . 111.0mm.
Length of carapax, including rostrun . . . .+ 46.0
Length of rostrum . . . . . . e . 180
Breadth of carapax in front, including spines . . .. 30.0
w “ at cervical suture . . . . . . 170
" “ at middle, including spines . . .o 21.0
Diameter ofeye .  « .« . .. . . . bo
Length of antennal scale . . . . . . . . 13.1
Breadth of antennal scale P
Length of external maxillipeds . . . . s . 27.4
“  firstpairoflegs . . . . . oo 21.2
“  carpus . e e e .. . 2.3

% propodus . . . . s o . . . . 62
%  dactylus . R . 34
#  gecond pair of legs . . s right, 42,0 mm. ; left, 35.0
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- Length of merus . .. . right, 8.4mm. ; left, 8.7mm.
- carpus . . . - . . “ 19.9 “ 175
“ chela . . . . . . A ¢ 1.1
“  thidpairoflegs . . . . . .« . 41.0

«

fifth pair of legs . . . . e e .. 460
« telson . . . . . . . . . . 200

Station 326, N. Lat. 33° 42" 15", W. Long. 76° 0" 50”7, 464 fathoms.

Rhachocaris sculpta, sp. nov.

Plate V. ¥Fig. 3. Plate V1. Figs. 3-3%

Female. — This species, though closely resembling the last in structure and
" general appearsnce, differs very conspicuously in the ornamentation of -the
carapax and abdomen, and in the form of the dactyli of the fourth and fifth
pairs of thoracic legs. It is distinguished from R. Agassizit at a glance by
having the dorsal and upper lateral carinm of the carapax only obscurely indi-
cated by lines of acute tubercles and the spaces between the carinm tubercu-
lous, by having two short spines each side in place of the great lateral spine of
the antennal region and a small bidentate tooth in place of the sharp branchial
spine of R. Agassizii, aud in having three instead of two lateral spines on the
epimeron of the fifth somite of the abdomen.

The postero-lateral angle of the carapax is more prominent and sngular than
in RE. Agassizii, but in other respects the form is very nearly the same. The
lateral carin@ on the posterior part of the rostrum are not so bigh, and the two
teeth at the base of the rostrum are even smaller than the rostral teeth and are
nearly erect. All the caring of the carapax are much less prominent, so that
the carapax is more regularly rounded. The space betwecn the two dorsal
carine is scarcely at all depressed, the transverse sulcus at the cervical suture
is not as deep, and there are two lines of small spiniform tubercles extending
the whole length of the space, and the dorsal carine themselves are represented
by two similar lines of larger spiniform tubercles with about twelve tubercles
in each line, and with an cbscure line of minute tubercles just outside of them.
Below the dorsal carina and just back of the eye either side, at the extreme
anterior end of the lateral lobe of the gastric region, there is a very large verti-
cally compressed and acute tooth or spine connected with the lateral carina of
the rostrum by a low but conspicnous ridge, just back of the base of this tooth
there are one or two small spines, and on the rest of the triangular lateral lobe
of the gastric region between these and the cervical suture there are approxi-
mately twelve spines or tubercles, of which those in the middle of the lobe are
larger than the others. Of the three spines of the antennal region, the antennal
itself is longer than in B. Agassizii, much stouter, considerably expanded at the
base and directed strongly outward as well as forward and upward ; the spine
of the antero-lateral margin is stouter and directed more outward ; while back
of and between these spines there are two relatively small acute teeth directed

VoL, X, ~Np. 1, 4
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forward, one behind the other, and of which the anterior is considerably the
larger, and in the space between these teeth and the gastric region there are
two or three irregular lines of minute acute tubercles, Back of the cervical
suture, the upper lateral carina is high, conspicuous, and marked by a line of
about six acute teeth directed slightly forward, and the depression between
these and the lateral carina is armed with minute spiniform tubercles obscurely
arrauged in longitudinal lines, The middle lateral carina is distinet, armed in
front with a small bidentate tooth and buck of this by a very few small and
irregular teeth, The lower lateral carina is distinct, with the edge slightly
crenulated but not dentate. Below the carina of the antennal region there is a
longitudinal rugose ridge, and below and back of this a similar ridge on the
lower part of the branchial region. The surface of the branchial region between

the carine is roughened by many minute tubercles, the inferior margin is bor-

dered by a conspicuous carina as in the last species, and just above this at the
postero-lateral angle there is a conspicuous elongated tubercle.

The eyes are a little larger than in the last species, but do not differ in other
respects. 'The peduncles of the antennul® are clothed with coarser hairs than
in the last species, and the distal segments are hairy above as well as on the
sides, but in other respects they do not differ. The antennal scale is a litile
broader than in the last species and the tooth of the outer margin is more
prominent and nearly half-way from the base to the tip, but the peduncle and
flagellum do not differ. The distal segment of the external maxilliped is no
longer than the penultimate, and the spines upon these two segments are a
little more slender and the whole appendage a little shorter than in R. Agas-
sizii.  The legs of the first pair are a little shorter as a whole, and the propodi
and dactyli are relatively shorter. The legs of the second pair are exactly as
in B. Agassizii except that they are shorter and bave fewer segments in the
carpi, the right leg scarcely reaching the tip of the peduncle of the antenna, the
left a little shorter, while the right carpus has twenty-three segments and the left
twenty. The legs of the third pair are stouter than in R. Agassiziz and only
reach to tips of the antennal scales, but the relative lengths of the segments are
about the same. 'The fourth and fifth pairs are proportionally short and stout,
and the dactyli very different from those of B. Agassizii. These are alike in
both pairs, about a fifth as long as the propodi, shorter than in the third pair,
not at all compressed but nearly cylindrical, even slightly swollen distally, and
very abruptly contracted into a bifid tip, the inner tooth of which is the longer,
more acute, and curved,

The form and sculpture of the abdomen is very similar to that of the last
species, but the dorsal carina on the first somite is interrupted posteriorly and
on the second is not so high ; the teeth of the latera] caring on the first somite
are not quite as acute ; the tubercles over the surface generally are more irreg-
nlarly arranged, and none of them are much elongated ; the marginal spines of
the epimera are shorter and less curved, but the anterior tooth on the second
epimeron is much larger though obtuse ; the fifth is armed with three spiniform
teeth, & median tooth, and two smaller nearly equal lateral teeth; and the
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lateral spine of the sixth somite is smaller and not directed so much backward,
There are no differences of importance in the form of the telson, uropods, or
other abdominal appendages.

The eggs are slightly larger than in R, Agassizit, and of about the same
number.

The specimen above described gives the following measnrements ; —

Length from tip of rostrum to tip of telson . . . . . 1080 mm
Length of carapax, including rostrum ., .. . 4.0
Length of rostrum . . . . . . . . . 185
Breadth of carapax in front, includingspines . . . . 103

« “  at cervical suture ... . 154

“ “  at middle, including spines. . . 21.5
Length of antennal scale . e e e e e . 127
Breadth of antennal scale . . . . 6.8
Diameter of eye | ... e e . 55
Length of external maxillipeds . . . . . . . 925

“ fistpairoflegs . ., , ., . , . . 222

“  second pair of lega . . . right, 29.0; left, 27.5

“ merus . . , , . . % 62 ¢ 62

“ earpus . . ., . < « g « 110

& chela . . . . . . . LI « 11

i@
&

third pairoflegs . . .
fifth pair of legs .
“  telson . .,

. . . . . 34.0
. . . . . . 275
. . . . . . . 18.5

Station 339, N. Lat. 38° 16’ 45", W. Long. 73° 10/ 30", 1186 fathoms.

Rhachocaris longirostris, sp. nov.

Plate V. Fig, 1. Plate VL Fig. 1,

Female. — This species agrees with B. Agassizii in having the dactyli of the
fourth and fifth pairs of thoracic legs slender, but in the sculptaring of the
carapax and abdomen it is more like R. sculpta, though the tubercles are fewer
in n.nm‘ber and are all obtuse ; it differs very conspicnoualy from both these
species in having a much longer rostrum, longer telson, much shorter antennal
scales, and the eyes on shorter peduncles, and, in the alcoholic specimen, devoid
of colored pigment. '

The rostrum is slightly longer than the rest of the carapax along the dorsal
line; the basal two-thirds is horizontal, but the tip strongly upturned ; the
upper side is flat and the horizontal portion of uniform breadth, but the tip
regularly tapered and acute ; there is a slight median carina the whole leneth ;
there are lateral spines and the corresponding pair of spines at the base ofothe
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rostrum as in R. sculpia, though a little less prominent; and between the lat~
eral spines and the curved tip the surface is irregularly corrugated. The
inferior edlge of the rostrom is grooved, the groove being broadest st the begin-
ning of the curved portion, and toward the tip there is in addition a slight
median carina, The caring of the carapax have nearly the same arrangement
s in R. sculpta. The tubercles of the indistinet dorsal carinm are all very low,
obtuse, and punctate, and the space between the carin® unsrmed except by a
few small tubercles in front. On the lateral Iobes of the gastric region the
tubercles are all low and obtuse, the anterior being no more prominent thsn
the others, The antennal spine is nearly as in R. sculpta, but the spine of the
anterior angle is shorter and stouter than in that species, and directed straight
forward as in R. Agassizii. The lateral carina of the antennal region is con-
tinnous and terminates anteriorly in a distinet tooth back of which the edge is
obtuse and punctate. Back of the cervical suture, the upper lateral carina is
prominent, but the tubercles with which it is surmounted, though more promi-
nent than the others on the carapax, are all cbtuse and punctate. The middle
lateral carina is continuous, broad, and punctate, aud the lower carina is very
low but well inarked by being punctate. The inferior margin of the carapax
is carinated as in the other species,

The eyestalks are vety short so a8 to be almost entirely concealed, and the -

eves themselves relatively about as broad as in the other species, but somewhat
flattened anteriorly so that they appear much less prominent, and in the alco-
holic specimen are perfectly white.

The peduncles of the antennule reach only to about the middle of the ros-
trum and the flagella fall short of its tip, but the proportions of both peduncles
and flagella are very nearly as in the other species. The antennal scales
scarcely reach to the tips of the peduncles of the autennulz, are ovate, about
three fifths as broad as long, broadest distally, and have a very indistinet tooth
about the middle of the outer margin which is only obscurely ciliated back of
the tooth.

The external maxillipeds and the first pair of thoracic legs are slightly
shorter, reaching scarcely to the tips of the antennal scales, but otherwise as
in I sculpta. The thoracic legs of the second pair are similar to those of
R. sculpta, but the right reaches a little beyond the tip of the antennal scale
and its carpus has about twenty-one segments ; the left is a little shorter than
the right and its carpus has about eighteen segments. The third legs are
neatly as in the other species, reach a little beyond the tips of the antennal
seales, and their dactyli are about a third as long as the propodi and very
slender. The fourth and fifth pairs of legs are but very little if at all stouter
than the third, the fascicles of sete at the tips of the propodi are nearly as long
as the propodi themselves, and the propodi are slightly shorter than in the third
pair, strongly compressed as in R. Agassizii, but slender and not expanded at
all in the middle,

The sculpturing of the abdomen resembles that of R. sculpta, but the dorsal
carina is less prominent and more obtuse, and the tubercles are fewer ju num-
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b;r, obtuse, ar}d punctate. The marginal spines of the epimera of the second to
t ?’ﬁﬂh somite are all short, dentiform, and the posterior spine of the fifth
epimeron Is merely represented by an obtuse angle. The lateral spines of the
sixth somite are about as prominent and fully as stout as in R. sculpta.

The telson is longer than the carapax along the median line, exclusive of the
rostn.lm,‘ and. has nearly the same form and sculpturing as in R. sculpta, though
the tip is shghtly more upturned. The outer lamella of the uropod’ is an%
about twq thirds as long as the telson, fally a third as broad as long, with th:i
latera] spine farther from the tip than in the other species and tl;e margin
})et\veen the spine and the tip obliquely truncated rather than rounded, 'I?he
m!;f:; 1ame]'la is narrow and considerably longer than the outer.

€ specimen on which the above description is based is not ing eg,
am% the' genital orifices at the bases of thep third pair of thofaciccaiyglsnagr:f:t’
easily dxscover.able; but the appendages of the first and second somites of the
abdomen are like those of B. sculpta, and leave no doubt in regard to the sex.

Length from tip of rostrum to tip of telson

*  of carapax including rostrum . e 23.0
of rostrum .., ‘ 12’3
Breadth of carapax in front, including spines " a

. . . . . 54.0mm,

“°

“ “ at cervical suture . . . . . ‘?Z

& “* inmiddle ., . . . ‘
Length of antennal scale . . . ) ’ . ' i
Breadth of antennal scale ., . . L e
Diameter of eye . . . . s C o5
Length of teleon ., ., . . . LT I?g

Station 330, N. Lat, 31° 41, W. Long. 74° 35, 1047 fathoms.

i Fr?mIS{;ation 315, N Lat. 329 18 207, W. Long. 78° 43, 252 fathoms, there
;ba: sing] e sm,&l.l and imperfect specimen, evidently the young of this species
D18 specimen is about 25 mm. long and differs from the one above described

{mtenm;il region interrupted in the middle ; the marginal teeth of the abdom.
inal eptmera smaller in proportion and the posterior tooth of the fifth e imerox;
wholly wanting, leaving it bidentate like the third and fourth - and tIIJ)e right
and left carpi in the second pair of thoracie legs of about eight:zen and ﬁfi;egen
segments respectively,
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PAT.AMONIDZA.

ALPHEINAL,
Hippolyte Liljeborgii DanieLssexr.

Hippolyte Liljeborgii DaxiersseN, Nyt Magezin Naturv., Christiania, XI. p. 5, 1861
METZGER, Jahresber. Comun, wissensch. Untersuchung deutschen Meere, 1872-78,
Nordsee, p. 290, 1865 (Lilljeborgd).
Danterssen and Bogcs, Nyt Magezin Naturv., Christiania, XIX. p. 196, PL,
figs. 15-20, 1872
Iippolyle securifrons NorMax, Trans, Tyneside Naturalists’ Field Club, V. p. 267,
1863 {teste Daniclssen and Boeck, Metzger]).
SsrH, Trans. Conn, Acad., V. p. 69, PL. X. fig. 8, 1879 ; Proc. National Mus.,
Washington, I11. p. 437, 1881,

Station, N Lat. W. Long. Fathoms. Specimens,
303 41° 34’ 30”7 85° 547 307 306 8¢
306 41° 3% 50" 65° 55’ O 524 29
309 40° 11 407 88° 22 ¢” 304 29

This species appears to be abundant in deep water off the whole New Eng-
land eoast. It has also been taken off the Capes of the Delaware by Capt.
7. L. Tanner, of the U. 8. Fish Commission Steamer * Fish-Hawk,” Sta-
tion 1045, N. L. 38° 35, W. Long. 73° 1¥, 312 fathoms, and at neighboring
stations. , '

Hippolyte Phippsii Kriver.

Jrippolyte Phippsii Ketver, Naturh. Tidssk., TIL p. 575, 1841 (2).

Hippolyte turgida KRovER, Ibid., p. 575, 1841 (Q).

Hippolyte vibrans STiMpsoN, Ann. Lyceum Nat. Hist. New York, X. p. 125 (g, var.).

Hippolyte Ochotensis BraxpT, Middendoril's Sibirische Reise, IL. p. 120, PL V.
fig. 17, 1849 (@)

Station 302, N. Lat. 41° 3¢/, W. Long. 66° 3, 73 fathoms : one male.

Hippolyte polaris Ross,

Alpheus polaris Sasixy, Suppl. to Appendix of Parry’s First Voyage, p. cexxxviii.
Pl I1. figs. 5-8, 1824,

Hippolyte polaris J. C. Ross, in John Ross, Appendix to Second Voyage, p. lxxxv.,
1835 (9).

Hippolyte borealis J. C. Ross, in John Ross, op. ¢it., p. Ixxxiv. Pl B, fig. 3, 1835 ().

Station 303, N. Lat. 41° 34’ 307, W, Long, 65° 54’ 30", 306 fathoms ; one
male.
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Caridion Gordoni Gogs.

Iippolyte Gordoni BaTE, Nat. Hist, Review, V., Proc., p. 51, figs., 1858, [No spe-
cific name is given in the article, though the species is said to be named after
its discoverer, the Rev. G. Gordon, but Hippolyte Gordoni is given in the
““ Index to the Procesdings,” p. iv.]

Doryphorus Gordoni Nommay, Ann, Mag. Nat. Hist,, 3d Series, VIIL p. 277,
PL X111 figs. 6, 7, 1861, [The generic name preoccupied. ]

Caridion Gordoni Gots, Ofversigt Vetenskaps-Akad. Forhandlingar, Btockhelm,
1868, p. 170 (10). |

Station 311, N. Lat. 39° 5¢ 30", W. Long. 70° 12/, 143 fathoms, sand ; two
specimens, male and female,

Bythocaris, sp. indet.

A few specimens from Station 314, N. Lat. 32° 24/, W. Long. 78° 44/, 142
fathoms ; and Station 327, N. Lat. 34° O/ 30", W. Lon. 76° 10’ 30/, 178
fathoms.

The species is the same as the one I have referred to as taken off Block
Island by the U. 8. Fish Commission {Proc. National Mus., Washington, III
p- 437, 1881). It is apparently closely allied to B. Payeri G. O. Sars {Archiv
Mathem. Naturvid, Kristiania, II. p. 340, 1877, Hippolyte Payert Heller), but
the specimens are all much smaller thon the one described by Heller, none of
them being over 30 mm. in length, and probably belong to a distinet species.

Anchistia tenella, sp. nov.
Plate IX. Figs. 1-1%

This species is represented by a single specimen, an egg-carrying female.
The integument is very thin and soft, so that it is difficult to make out accu-
rately the proportions of the carapax, which is apparently slightly compressed
laterally. The rostrum is slender, falls slightly short of the tips of the anten-
nal scales, is fully three fourths as long as the rest of the carapax along the
dorsal line ; the dorsal crest extends back a short distance upon the carapax, is
directed slightly downward through its whole length, and is armed with nine
teeth, crowded posteriorly but more widely separated anteriorly, and of which
three are back of the orbit and the small anterior one near the acute tip ; the
lower edge is armed with three teeth. The anferior margin projects in an
acute angle below the orbit, and there are well-developed antennal and hepatic
spines, Just back of the dorsal crest there is a slight notch in the dorsum with
a distinet but short transverse suleus turned forward either side.

The eyes are small, black, and fall considerably short of the middle of the
rostrum. The peduncle of the antennula (PL. IX. fig. 1%) reaches to the tip of
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the rostrum : the first segment is squamiform, about once and two thirds as
long as the two distal segments together, about three sevenths as broad as long,
and the outer margin is armed with an acute tooth near the middle and pro-
Jjects distally i a similar tooth half as long as the second segment ; the second
and third segments are subequal in length, the second less than half as wide as
the first but with a slight carina-like expansion on the outer side, while the
third is still narrower and nearly cylindrical. The outer flagellum is divided
for nearly half the length of the outer portion, which is as long as the peduncle,
rather stout and somewhat hairy, while the inner ramus is more slender,
nearly naked, and extends more than half the length of the whole flagellum
beyond the tip of the outer ramus. The inuer flagellum is very slender and
apparently a little shorter than the outer, but is imperfect at the tip. The
autennal scale (Fig. 1°) is about ss long as the rostrum, more than a third as
broad as long, only very slightly narrowed distally, and the broad olliguely
truncated and rounded tip extends considerably beyond the large and acute
spine in which the outer margin terminates. The terminal segment of the
peduncle is slender and about two fifths as long as the scale. The flagellum is
nearly as long as the whole body of the animal.

The external maxillipeds reach to the middle of the antennal scales and are
very slender ; the first of the three segments of the endopod reaches to the front
edge of the carapasx, and the second and third are successively a little shorter,
The exopod is slender and reaches a little by the first segment of the endopod.
The two pairs of chelate legs are unsymmetrical, the legs of the left side being
larger than those of the right. This is very likely accidental, however, for the
right antennal seale is short and misshapen, evidently reproduced after injury,
and the right chelate legs have very likely been reproduced also, although they
are as well formed as the left ones. The left leg of the first pair is about as
long as the carapax including the rostrum ; the merus and carpus slender and
subequal in length ; the chela nearly as long as the carpus, and slender, six or
seven times as long as broad and with slender and slightly curved digits nearly
balf the whole length. The right leg is slightly smaller than the left, but the
proportion of the parts the same. The left leg of the second pair is once and a
half as long as that of the first pair ; the ischium and merus are subequal in
length, the latter reaching as far forward as the tip of the rostrum ; the carpus
is a little more than half as long as the merus, and shorter than in the first pair;
the chela is nearly as long as the carpus and merus together, slender, though
slightly swollen in the middle, and with slender digits about two fifths the
whole length, The right leg is about a fourth shorter than the left, and slender
in proportion. The third and fourth pairs of legs are alike, slender, about a
third longer than the caropax including the rostrum, the carpi about two thirds
as long as the meri, the propodi considerably longer than the carpi, and the
dactyli slender, slightly curved, acute, and only a sixth or seventh as long as
the propodi,

The epimeron of the first somite of the abdomen is very broad, but little
narrower then that of the second, and exterds far forward by the posterior edge
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of the carapax ; the second epimeron is orbicular, broader than high and nearly
as broad as the whole height of the somite ; the third epimeron is broad and
rounded posteriorly ; the fourth epimeron is prolonged backward nearly the
full length of the fifth somite and is evenly rounded posteriorly ; the fifth is
rounded and projects very slightly posteriorly. The sixth somite is nearly
twice as long as the fifth, and about half as high as long. The telson is nearly
a third longer than the sixth somite, thin and lamellar, tapers regularly to a
rounded tip unsymmetrically armed with five spines and perhaps not quite
perfect, and above is evenly rounded and armed with two pairs of aculei. The
lamellz of the uropods reach a little by the tip of the telson : the inner is nar-
rowly ovate and nearly four times as long as broad ; the outer is less than three
times as long as broad, and broadly rounded at the tip, which projects much
beyond the tooth in which the thickened outer margin terminates.

The eggs, which are well advanced toward maturity, are approximately 0.60
and 0.45 mm. in greater and less diameter in the alcobolic specimen.

All the oral appendages agree very closely with those of Palemonetes varians
{Leach sp.) and the number and arrangenient of the branchie are apparently
the same as in that species, though I am not certain that there is more than one
arthrobranchia at the base of the external maxilliped. [Palemonetes varians
and Leander natator have the same branchial formula as Palemon squilla.}

The single specimen is from Station 3186, N. Lat. 32 7', W. Long. 78° 37/ 30",
229 fathoms, bottom of pebbles, and gives the following measurements : —

Sex . . . . . . . e e Q
Length from tip of rostrum to tipof telson , . . . . 250mm.
#  of carapax including rostrum . . . . . 83
%  of rostrum . . . . . . . . . . 38
# of antennal scale . . - ¥ 4

Breadth of « ®« o, . . . . . . . . L4
Length of first pairoflegs . . . . . right, 8.9 ; left, 8.5
#  chela s e e ... %18 %20
“  second pair of legs e e “ 115 “ 15.0
“ ischium . . . . . . . ¥ 24 €« 31
“ merus . . . . . . “ 25 “ 3.3
“ carpus . . . . . . % 15 ¢« 18
“  ¢hela . . . . . e “ 37 % 50
¥  daetylus . . . . . “ 15 % 20
#  third pair of legs R X

“ propodus . . . ., ., . . . . . 3B
“#  dactylus e e e e w s ... 0B
¢ gixth somite of abdomen . . s R
Height of ¢ “ “ o, . . . e e 1.5
Length of telson . . . . . . . . . . 43
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PANDALIN A,
Pandalus propinquus G. O, Sazs.

G. O. Saxs, Vidensk.-Selsk. Forhandl Christiania, 1869, p. 148 (4); Ibid., 1871,
p- 259 (16). ‘
Smrra, Proc. National Mus,, Washington, ITL p. 437, 1881

Station. N. Lat W. Long. Fathoms. Bpecimens,
306 41° 32 50" 65° b5 O 524 2
309 40° 11" 407 68° 22' ¢ 304 12

This species is not uncommon in deep water off the New England coast, and
is found at least as far south as off the Capes of the Delaware, where it has been

takem in abundance by Capt. Z. L. Tanner, of the U. 8. Fish Commission -

steamer * Fish-Hawk,” Station 1045, N. Lat. 38° 35, W. Long. 73° 13/, 312
fatboms.

Pandslus leptocerus Syita.

Proc. National Mus., Washington, IIl. p. 437, 1881.

Station. X. Lat. W. bong, Fathoms, Bpecimens, ‘V
301 41° 26’ 55" 66° 3 0O 71 2
302 41° 30 0" 66° O 0 73 7
303 41° 34’ 30" 65° 54/ 30 306 25-4
304 41° 35 o' 65° 57’ 30 139 1
311 39° 59 307 70° 12 o7 143 14
344 40° 11 " 70° 58 O 129 2
346 40° 25’ 357 71° 10/ 307 44 1

This species almost entirely replaces P. Montagui south of Cape Cod, and
appears to be everywhere exceedingly abundant in from 30 to 200 fathoms, but
below 300 fathoms it seems to give place to P. propinguus.

In size and general appearance it is much like P. Mentagui but more slender
and readily distinguished from it, and from P. propinquus and borealis as well,
by the minutely roughened surface and the presence of exopods upon the ex-
ternal maxillipeds.

The rostrun is from about once and a third to nearly twice as long as the
rest of the carapax, and curved very slightly upward, but usually not as much
50 23 in P. Montagui. Above, it is armed with eleven to thirteen teeth, of
which one is near the tip, as in P. Montaguigand usually only two back of the
orbit on the carapax proper, while a considerable space back of the ferminal
spine is unarmed, though this space is usually shorter than in P. Moniagus.
Beneath, there are six to eight teeth, as in P. Montagui. The entire surface of
the carapax and abdomen is slightly roughened with short and irregular, trans-
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verse punctate ridges, which give rise to very short bristle-like hairs, while in
P. Montagui, propinguus, and borealis the surface is naked and very smooth.
The carapax is considerably more slender than in P. Montagui, and the pos-
terior tooth of the dorsal carina is farther forward, being much in front of the
middle. The abdomen is more slender than in P. Moniugui ; but, except for
the greater slenderness, there is scarcely any difference in the form or propor-
tions of the somites, or the form and armature of the telson and uropods.
There are slender exopods, about a third as long as the ischia, at the bases of
the external maxillipeds, but the endopods themselves are as in P. Montagui;
the merus reaches to the base of the flagellum of the antenna, and the tip falls
considerably short of the tip of the antennal scale.

The legs of the first pair are nearly asin P. Montagui. The right chelate leg of
the second pair is shorter and stouter than in P. Montagui, and scarcely reaches
the tip of the corresponding leg of the first pair ; the ischium is about a fourth
the entire length ; the merus is only a little shorter than the ischium ; the
carpus increases in thickness distally, is a little longer than the ischium, not
more than about once and a half as long as the merus, and usually composed
of only five segments, the proximal half being wholly unsegmented or snnu-
lated, then three subequal and very distinct segments, about as broad as long,
and these followed by the terminal segment, which is about as long as the
three next preceding ; the chela is about half as long es the carpus, and a little
stouter than its distal end. The left chelate leg is a little shorter and stouter
than in P, Moniagui, but has about the same number of segments in the merus
and carpus, and does not differ in other respects. The third, fourth, and fifth
pairs of legs differ from those of P. Montagus in being a little more slender, and
in having much longer, much more slender, and nearly cylindrical dactyli,
which are wholly unarmed, except a few small spinules beneath near the base.

The branchial formula is the same as in P. Moniagus.

Pandalus tenuipes Smira.
Proc, National Mus., Washington, 1I1. p. 441, 1881,
Plate XT1L Fig. 12

Station 314, N, Lat. 32° 24/, W. Long. 78° 44/, 142 fathoms ; one male and
one young specimen, both imperfect.

This species is smaller but has a proportionally thicker body than P. Mon-
tagus, and the surface of the carapax and abdomen is very minutely roughened,
somewhat as in P. leplocerus, but the punctate ridges are much less conspicuouns
and much more thickly crowded than in that species,

The carapax, including the rostrum, is about two fifths of the entire length,
and the carapax proper is nearly as long as the rostrum, slightly swollen in the
middle, somewhat contracted in front, as seen from above, and with the rostral
carina extending back to about the middle, and armed, at about a third of the
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way from the orbit to the posterior margin, with two to four slender spines
crowded close together, rapidly decreasing in size posteriorly and movably artic-
ulated with the carapax ; but between these teeth and the posterior teeth of the

rostrum the carina is wholly unarmed. The rostrum i eurved upward a little

more than in P. Montagui, is not expanded below, and is armed the whole
length above with eight to ten teeth, which are usually more widely separated
distally, though in some specimens the terminal two or three are crowded
together near the tip ; beneath there are six to ten small teeth.

The eyes are black and a5 broad as long, but shorter than in P. Montagui.

The peduncle of the antennula reaches to near the middle of the antennal scale,
and the two distal segments are subequal in length and each about as broad as
long. The antennular flagella are subequal in lengih and much longer than
the carapax, including the rostrum ; the proximal hulf of the outer flzgellum is
very much thickened, the terminal portion very slender, as is the inner flagel-
lum throughout. The antennal scale is approximately four fifths as long as the
rostrum, and of very nearly the same form as in P. Monlagui. The oral ap-
pendages differ from those of P. Montagui in the following particulars : the
proximal segment of the mandibular palpus is dilated, though not quite as
conspicuously as in P. Montagus ; the posterior lobe of the scaphognath of the
second maxilla iz very short, broad, obtusely rounded at the extremity, and
projects very little back of the base of the endognath, while in P. Montagui
and the allied species it is very much prolonged and acutely triangular pos-
teriorly ; in the second maxilliped the dactylus is about as long as broad, and
articulated with the oblique distal end of the propodus (Pl XIIIL fig. 12),
while in P. Montagu: and its allies the dactylus is a narrow plate, articulated
by one edge to the distal part of the mesial edge of the propedus., The external
maxillipeds are very slender, reach to abont the tip of the rostrum, and have
well-developed exopods, fully half as long as the ischium ; the ischinm is a
little longer than the rest of the endopod, which is composed, as in P. Mon-
tagui, of only two distinet segments beyond the ischium, and in this case these
two segments are subequal in length.

The legs of the first pair are very slender, and reach to the tips of the external
maxillipeds. The second (chelate) legs are exactly alike, and reach to or con-
siderably by the tips of the antennal scales. The ischium is a little longer than
the merus ; the carpus is a little less than twice as long as the merus, slightly
shorter than the antennal scale, and composed of about fifteen segments, of
which the proximal are separated by indistinet, but the four or five distal by
conspicuous artieulations, while the ultimate is about twice as long as broad,
and the next three or four, each, only about half as long as broad. The chela
is slender, only a very little stouter than the distal end of the carpus, nearly
o third as long as the carpus, and about half as lo?ig as the merus, and the
digits are alike, about as long as the basal portion, slightly gaping, and with
a very few long, setiform hairs. The third, fourth, and fifth pairs of legs are

" exceedingly slender, sparsely armed with minute spinules and slender sets ;
and the dactyli are very long and slender, slightly and regularly bent, and

L3
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flattened a little vertically (or in the direction of the plane of the curvature),
and wholly unarmed; those of the filth pair reach beyond the tip of the ros-
trum, and the fourth and thinl pairs are successively a little longer ; the dac-
tylus in the fifth pair is a third or a little more than a third as long as the
propodus, in the fourth poir a little longer than in the fifth, and in the third
pair not fur from half as long a3 the propedus.

The abdomen is evenly rounded and unot at all compressed above, and less
geniculated at the third segment than in P. Montagui. The sixth segment is
about once and two thirds as long as the fth. The telson is about once and a
half as long as the sixth segment, and terminates in an acutely triangular tip,
armed each side with two long spines, of which the proximal is very much the
longer, and at the extreme tip with a few long, plumose set.

The branchial formula is the same as in P, Montagui.

Pandalus acanthonotus, sp. nov.
Plate X111, Figs. 10, 11.

This species, of which there i3 hut one specimen in the collection, is closely
allied to P. tenuipes, but is at once distingnished from it by the deeper and
nearly horizontal restrum with the dorsal teeth forming a continuous series with
the spines on the dorsal crest of the carapax; and by the much longer sizth
somite of the abdomen, which is more thau twice as long as the fifth somite,
and longer even than the telson.

Female, —The carapax including the rostrum is only about a third of the
entire length, somewhat contracted in front as seen from above, and with the
rostral carina extending back to about the middle, but not sharp except in front,
where it is armed with five slender spines movably articulated with the carapax
and closely crowded together. The rostrum is considerably shorter thau the cara-
pax proper, nearly horizontal, expanded below, tapers to an acute tip, is armed
above with seven teeth, of which the anterior is very minute and a little way
from the tip while posteriorly the teeth become slender and at last spiniform,
almost like the spines of the carapax, with which they form a continuous
series ; below, the edge iz armed with six teeth; of which the anterior one is
minute and sitnated a little back of the tip.

The eyes are large, pyriform, and black, and, as well as the antennul® and
antennz, are nearly as in P. lenuipes. )

The oral appendages are all very nearly as in P. fenuipes; the propodus in
the second maxilliped (Pl. X1TT. fig. 11) is, however, a little larger proportion-
ally, and the very narrow dactylus articulated along nearly half the length of
the mesial edge of the propodus very much as in P. Montagui, while in
P, tenuipes the dactylus is about half as long as broad and articulated with the
oblique distal end of the propodus. The external maxillipeds reach a little by
the tips of the antennal scales, are almost exactly as in P. tenvipes, and, as in
that species, have well developed exopods half as long as the ischia. The oral
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appendages do not differ very much from those of P. carinatus figured on
Plates X. and XI.: the first maxille and second maxillipeds are almost exactly
as in P. carinatus; the distal segment of the mandibular palpus is broader and

more obtuse at the tip, but in other respects the mandibles do not differ ; the-

second maxille differ only in having the posterior division of the distal lobe of
the protognath proportionally a little smaller; the first maxillipeds are similar
to those of P. carinatus, but the lamellar portion of the exopod is a little
broader and more abruptly narrowed into a more slender flagelliform portion ;
the external maxillipeds are more slender th&} in P. carinatus, and the two
distal segments are aubequal in length.

The legs of the first pair reach to the tips of the external maxillipeds and are
as in P. tenuipes. The second (chelate) legs are very nearly alike, but the left
is a little longer than the right and reaches to about the tip of the antennal
seale ; both are about equally slender; the carpi are more than & third of the
entire length, segmented throughout but more conspicuously distally, and com-
posed of about tweniy segments, of which the most distal one is considerably
longer than broad, but all the others shorter than this and approximately equal
in length ; the chel® are alike, scarcely stouter than the carpus and only a little
more than twice as long as its distal segment. The third, fourth, and fifth pairs
of legs are nearly as in P. tenuipes: those of the posterior pair reach consider-
ably by the tip of the rostrum, and the fourth and third are successively a little
longer ; the meri are sparsely armed with small spines, but the distal segments
unarmed excepting a few setz or hairs; the dactylus in the third pair is about
a third as long as the propodus, and in the fourth pair about a fourth as long
as the propodus.

The abdomen is rounded above, but is rather strongly geniculated and
slightly compressed at the third somite. The sixth somite is more than twice
as long as the fifth, longer even than the antennal scale or rostrum, and strongly
compressed.

The telson is much shorter than the sixth somite, slender, and terminates, as
in P. tenuipes, in a triangular tip armed each side with two long and slender
spines of which the proximal is much the longer.

The surface of the carapax and abdomen is minutely roughened, as in
P. tenuipes, by thickly crowded irregular transverse punctate ridges.

The branchial formula is apparently just as in P. tenuipes, P, Montagui, etc.,
and as in the following species, P. carinatus.

MEASUREMENTS,
Station . . . . . . . . . . . . 321
Sex . . . . . . . . . . ?
Length from tip of rostrum to tip of telson . . . . . 42,0 mm.
“  of carapax including rostrum . e e e .. 142

“  of rostrum . . . . . . . . . . 63
Breadth of carappx . . . . . . . . . 49
Length of antennal scale . . . . . . . . b8

4
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#

Breadth of antennal scale” . . . . . . . 1.3mm.

Length of right chelateleg . . . . . . .15

# earpus . . . . . . . . . . 4.2

“ chela . . . . . . . . . . 1o
“  left chelate leg . . . . .. . . 135
e carpus . . . . . . . . . . b4
b chela . . . . . . . . . . 1.0
“ third leg . . . . . . . . . . 19.0
“«  fifth leg . . . . . . . . . 185
“  fifth somite of abdomen . | . . P . 30
*  gixth somite of abdomen . . . . . . 7.0
Height of ¢ “ “ N . A 4
Length of telson . . . . . . . . . 6.2

Station 321, N, Lat. 32° 43 25", W. Long. 77° 20/ 30", 233 fathoms,

Pandalus carinatus, sp. nov.
Plate X. Figs. 2-2'. Plate XI. Figs. 1-3.

Female, — The surface of the carapax and abdomen is microscopically pune-
tate for the insertion of very minute hairs. The carapax including the rostrum
is about as long as the entire abdomen, but the carapax proper much shorter
than the rostrum and armed with a high dorsal crest nearly the whole length
and with four sharp and very conspicuous longitudinal caring each side. The
rostruin is very slender, nearly horizontal toward the base and slightly upturned
from a little back of the middle, and-armed above, from near the slender and
acute tip, with thirteen conspicuous teeth in front of the orbit and four more
on the anterior half of the carapax, and beneath from near the tip to the front of
the eye with nine similar teeth. The uppermost of the four lateral carine is in
a line straight back from the middle of the orbit, but is interrupted by a slight
depression and terminates in a small tooth just back of the niiddle, and is not
conspicuous on the anterior balf of the carapax; the second and third earinge
are continuous the whole length of the carapux, nearly parallel and slightly
curved, the upper terminating anteriorly in & conspicuous antennal spine
just over the base of the antenna, the lower in a similar but laterally more
prominent spine below the base of the antenna; the lowest carina is 2 marginal
carina of the inferior edge of the carapax, which is more strougly incurved than
in the typical species of Pandelus.

The eyes are rather small for the genus, pyriform, and black. The first seg-
ment of the peduncle of the antennula is broad, squamiform, excavated for the
reception of the eye, and furnished externally with a large lamellar process
terminating anteriorly in an acute angle in front of the eye. The second
and third segments are very short, taken together being scarcely longer than
their diameter. The onter flagellum is a little more than twice as long as the
peduncle, the basal half considerably thickened and hairy, but the terminal
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portion exceedingly slender. The inner flagellum is considerably longer than
the outer, reaches nearly to the tip of the rostrum, and is slender throughout.
The antennal scale is about three fourths as long as the carapax excluding the
rostrum, and near the base about a fourth as broad as long, but tapers distally
to an acute tip. 'The second segment of the peduncle of the antenna is armed
with a triangular tooth above the base of the scale and with a long spine below.
The flagellum is slender, and considerably longer than the carapax including
the rostrum. -

The mandibles (PL XI. fig. 1) are nearly as in P. Montagui, though the
proximal segment of the palpus is much less dilated, and all the segmients are
only sparsely armed with sete ; the mandibles are in fact more nearly as in
P. tenutpes. The first maxillee (Fig. 2) are essentially as in P. Montagui. The
lobes of the protognath and the endognath of the second maxilla (Fig. 3) are
nearly as in P. Montagui, but the scapognath is very different ; its posterior lobe
is short, broad, and evenly rounded, much as in P. fenuipes, while the anterior
lobe is much longer than the posterior, fully as broad, and with a broad and
truncated extremity ; both extremnities of the scaphognath are margined with
very long plumose sete, while those upon the edges between are short. The
first and second maxillipeds (Pl. X. figs. 2%, 2%) do not differ essentially from
those of P. Montagui. The external maxillipeds have well-developed exopods
about two thirds as long as the ischium, which is more than half the entire
length of the endopod ; the terminal segment of the endopod is considerably
longer than the penultimate, and tapers to an acute point.

The legs of the first pair are more slender than the external maxillipeds, and
do not quite reach to their tips. The right chelate leg (P1. X, fig. 2°) reaches a
little by the base of the antennal scale, and is rather stouter than usual in the
genus ; the merus and carpus are subequal in length, and the carpus is rather
obscurely divided into about eight segments, of which the proximal and distal
are much longer than the others; the chela is very little shorter than the
carpus and much stouter, and somewhat swollen so that it is between a third
and a fourth as broad s long ; the digits are rather stout, slightly curved, and
more tHan & third of the entire length,

The three last pairs of legs are slender, subequal in length, reach to about
the tips of the first pair, are armed with numerous set= and sleader spines,
and the dactyli are slender, very slightly curved, and about a third as long as
the propodi.

The first, second, fifth, and sixth somites of the abdomen are evenly rounded
above, but the third and fourth are armed with a sharp dorsal carina, most
conspieuous on the third somite, and in both somites projecting backward over
the succeeding somite in a prominent horizontal and acute tooth. The first
epieron projects downward even below the second, which is orbicular and
about as broad as high ; the third and fourth epimera project backward in
evenly rounded lobes, but the fifth in an acute angle.

The telson is about as long as the fifth and sixth somites together, narrow,
armed with four pairs of dorsal aculei, and the triangular tip (PL X. fig..2)
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with three pairs of spines, of which the terminal are small and slender, the
~ mext very long, and the anterior short and stout. The lamell= of the uropods

are about as long as the telson: the inner is lanceolate and between four and
five times as long as broad ; the outer is between three and four times as long
as broad, with the tip broad, somewhat obliquely rounded, and projecting con-
siderably bayond the acute tooth in which the outer margin terminates, and
just inside the base of which there is a spine much longer than the tooth itself.

The outer lamella of the appendage of the first eomite of the abdomen isa
little longer thun the protopod, about a sixth as broad as long, and margined
with multiarticulate plumose set@ as usual, while the inner lamella is a little
less than half as long as the onter, expanded externally near the base, where the
breadth is equal to about a fourth the length, but tapering and slender distally,
and margined with plumose setme like the outer. The inner lamella of the
appendage of the second somite is a little longer than the outer lamella of the
appendage of the first somite, between six and seven times as long as broad,
and bears, a little way from the base, the usual stylet, which is about a fifth as
long as the lamella itself.

The single specimen is from Station 327, N. Lat. 34° 0 307, W, Lon.
76° 1/ 30", 178 fathons, and gives the following measurements ; —

Sex . . . . C . .00 Q
Length from tip of rostrum to tip of telseon . .. . 480mm.
*  of carapax including rostrum . e 0. 240
“ ofrostrum ., . . . e ¢ . L1532
Breadth of carapax . . . - . . . . 5.2
Length of antennal scale . . . . . . . . | 71
Breadth of # “ .o . . . . . . 1.8
Length of right chelateleg . . . . ., . . . 93
% ‘carpus . . . . . . . . . . 2.2
“  chela RN . . A D &
“  leftchelatelee . . . . . . . ., 123
#®  carpus . . .o . . . . . 48
¢  chela . . . . . . . . . . 1.2
% sixth somite of abdomen . - . .. 43
Height of ¢ “ “ .. L. ... 28
Length of telson . . 81

The genus Pandalus, as at present recognized, apparently containg species
representing severa] genera, and this species is probably not strictly congenerie
with P. Montagui, the type species. The carinated carapax gives the species
avery different aspect from the typical Pandali, but the appendages through-
out, excepting the scaphognath of the second maxilla, are very nearly as in
P. Montagui, and the number and arrangement of the branchise are the same
a8 in that species, P. propinquus, borealis, leptocerus, and fenuipes, or as indicated
in the following formula.

YOL. X, No. 1. 5
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Somites. VIL VIIL IX. X. XI. XIT.  XII X1V, Total.
Epipods, iy 1 1 1 1 1 1 °©o (@
Podobranchis, 0 1 0 0 0 0 0 ( 1
Arthrobranchiz, © 0 2 1 1 1 1 0 6
Pleurobranchiz, ©O 0 0 1 1 1 1 1 5

12-+(7)

This species will evidently fall in Milne—Edward‘s’s genus Ha{ero'caqaus (Ann.
Sei. Naut., 6= series, XI. No. 4, p. 8, 1881), of whxgh the descnptwu. has been
published since the above was written, and it appears to be closely.allled to, but
distinet from, his H. ensifer, from 218 fathos near Barbadoes. M{lne-Edwa.n]s
bas however misapprehended the affinities of the genus, of. which he says:
% Les crustacés du genre Heferocarpus offrent certaines analogies avec les 0p}0—
phorus et, par d’autres caractéres, ils se rapprochent des Lysmatafz, des Hip-
polytes et des autres crustacés de la méme famille.” Th.e genus is very near
Pandalus, certainly far nearer than to Oplophorus {of which, however, I have
never examined specimens), or any other described genus, }Ieecrocamus §hould
be placed with the two or three genera into which the genus Pa:ndalus as it now
stands must sooner or later be divided, and the species which I have here
described should then stand as Heterocarpus carinatus.

EPHYRINAL.

MIERSIA EINeSLEY.
Ephyra Roux (nom. precc.).

As far as I know, the only described species properly referred to this genus
are M. pelugica and punctulata (Risso sp.), both appt{l'-encly unknown to
modern carcinologists, and M. Heckelii (Ephyra Heckelit Von. Mart'ens'), all
from the Mediterranean. Ephyra compressa De Haan, placed in Miersia l?y
Kingsley, had already been referred to Atyepliyra by Von fortens '(Archlv

. fur Naturgesch., XXXIV., 1868, p. 51, PLI. fig. 4" to &), ‘ff‘d is certainly not
closely allied to the species here described nor to M. Heckeliz.

A new genus, Meningodora, described beyond, and Hymenodora G. 0. Sars,
are in most characters closely allied to Miersia, and are here rfffe‘rred to the
same subfamily, which has little affinity with the Atyldee,.but isin nany re-
spects much like Pandalus, and has, perhaps, still closer affinity with Oplophorus
or some of its allies. ) . )

[Ewmiersia, a new genus described beyond, is in some ?espects mter_[qedmte
between the genera just mentioned and Pandalus, and is only provisionally
placed in this subfamily.
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Miersia Agassizii, sp. nov.
Plate XI. Figs. 5-7, Plate XI1. Figs. 1-4.

Male. — The carapax is nearly as broad as high, but is a little compressed above
850 as to make the dorsum somewhat obtusely angular, though rounded and not
at all carinate even anteriorly. The rostrum is imperfect in all the specimens
seen, but in the most perfect specimen it was evidently much longer than the
carapax proper ; it is very slender, slightly upturned toward the tip, and back
of the tip of the antennal scale is armed with seven teeth above and four
beneath. The anterior margin projects in an acute, but scarcely spiniforn,
angle above the base of the antenna, and opposite the base in an acute and
laterally prominent branchiostegial spine, below which the branchiostergite is
rather suddenly incurved in the anterior part of the carapax. The surface of
the carapax and abdomen is naked and smooth to the unaided eye, but is micro-
scopically punctate.

The eyestalks are very short, and terminated by small hemispherical black
eyes, The peduncle of the antennula is short, much less than half as long as
the antennal scale : the first segment is fully as long as the second and third
taken together, is deeply excavated above for the reception of the eye, and its
outer edge is armed distally with a small tooth ; the second and third seg-
ments are broader.than long and subeylindrical. The outer or major flagel-
Ium is nearly twice as long as the antennal scale, with .the proximal portion
for about half the length of the antennal scale compressed vertically, broadly
expanded, and thickly clothed beneath with fine hairs, but the distal portion is
very slender and somewhat compressed vertically. The antennal seale is about
three fourths as long as the carapax excluding the rostrum, and near the base
about a fourth as broad as long, but narrowed regularly to a very slender tip.
The second segment of the peduncle is armed with an acute dentiform spine
below, and a triangular tooth above the base of the scale. The distal segment
of the peduncle reaches only about a third of the way from the base to the
tip of the antennal scale. The flagellum is wanting in all the specimens
examined.

The labrum is fleshy, prominent as seen in front, and the infetior edge is
thickened and slightly indurated and applied to the concave dorsal surfaces of
the mandibles. The lobes of the metastome are very broad distally and some-
what truncated. The mandibles (Pl XIL figs. 1, 1) are expanded into thin,
dorsally concave and strongly dentate ventral processes, above and closely
connected with which are small and narrow molar areas. The opposing edges
of the ventral processes differ somewhat on the two sides : on the right side, as
shown in the figures, the mesial edge is slightly convex as seen from above or
below, and anmned with about eight acutely triangular teeth, beyond which there
are geveral small teeth on the anterior edge ; on the left side the mesial edge as
seen from above or below ia straight or slightly concave, terminates anteriorly
in a sharp angle beyond which there are no teeth on the anterior edge, and the



68 BULLETIN OF THE

teeth on the anterior part of the mesial edge are very small, though back 'of
these small teeth there are about as many and as large teeth as on the mes:ml
edge of the right mandible. The protognathal lobes of the first maxilla

(Pl XIL fig. 2) are approximately egual in size, broad at the ends, and armed .

as usual with slender spines npon the distal, and numerous setz upon'the prox-
imal lobe. The endognath is small, obtusely pointed, and armed with a very
few marginal sete and with two slender spines upon a small fold on the ven-
tral side near the tip. The protognathal lobes of the second maxilla (PI: XIL.
fig. 3) are very unequal, the proximal lobe is broad but very short, while the
distal is long and deeply divided into two nmarrow and obtuse lobes. 'The
endognath is wusegmented, short, and narrowed to a slender tip. The sca-
phognath projects anteriorly slightly beyond the endognath, and both ends
are broad and evenly rounded. )
The protopod of the first maxilliped (Pl. XII. fig. 4) projects very little
anteriorly, and is obscurely divided into o very small proximal and a large
distal lobe. The endopod is well developed, and composed of three segments,
of which the proximal is very short, broader than long, the second nearly three
times as long as broad, the terminal a little smaller than the second and
lanceolately pointed, and all the segments margined with sete. The e.mpod
is a very large lamelliform lobe longer than the endopod, about a third as
broad as long, expanded and broadly rounded in outline distally, and edg.ed
with plumose sete which gradually increase in size distally al.ong the margin,
The epipod is small, branchial, with the anterior and posterior parts nearly
equal. The ischiun in the second maxilliped (PL XT. fig. & is much shorter
than broad ; the merus between two and three times as long as broad ; the
carpus a little narrower than the merus and about as long as broad ; the pro-
podus bent back upon the merus as in most Palemonide, a little longer than
the merus, nearly half as broad as long, and obliquely truncated along the
niesial edge for the articulation of the dactylus, which is more than twice as
broad as long and armed with setw and slender spines as is the mesial and
anterior edge of the dactylus. The exopod is nearly as long as tht.z endopod,
slender, and multiarticulate and flagelliform for more than half its length.
The epipod is broad at base, somewhat triangular, and bem“s.:; large phillo-
branchia. The endopod of the external maxilliped reaches a little beyoud the
middle of the antennal scale, and is slender and composed of three segments, of
which the proximal is the longest, reaches as far forward as the antero—!ateml
angle of the carapax, and is strongly curved and dorsally compressed in the
middle opposite the mouth ; the middle and the distal segments are strfn.lght,
the middle about half as long, and the distal nearly as long, as the proxmml';
all the segments are more or less setigerous. The exopdd is slender, multi-
articulate, flagelliform, and about as long as the proximal segmfent of the endo-
pod. The epipod is narrow, lamellar, nearly as long as the middle segment of
the endopod, and lies between the branchie of the ninth and tenth somites.
ANl the thoracic legs are furnished with exopode like those of the e:xtemzt.l
maxillipeds, and the first, second, and third pairs are furnished also with epi-
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pods like those of the external maxillipeds. The first and second pairs of legs
are slender, do not reach the tips of the external maxillipeds, and are very
nearly alike, th the carpus and chela are a little longer and more slender in
the second than in the first pair. In both pairs the merus is a little longer
than the ischium, and reaches to or a little by the antero-lateral angle of the
carapax. In the first pair the carpus is scarcely more than half as long and
about as stout as the merus, and the chela is somewhat longer and a little
stouter than the carpus, and with slender slightly compressed and nearly
straight digits about a third of the whole length. In the second pair the carpus
is scarcely as stout as the merus and about two thirds as long, and the chela is
scarcely stouter than the carpus, but considerably longer. The third and fourth
pairs of legs are nearly alike and reach by the tips of the external maxillipeds,
the lower edges of the meri are spinulose, the propodi considerably longer than
the carpi, and the dactyli are slender, nearly straight, unarmed, and nearly a
third as long as the propodi. The posterior legs are slightly shorter than the
third and fourth, and like them except the distal extremity, which is peculiarly
modified. The propodus is slender, about as long as in the third and fourth
pairs, is furnished with a few very long plumose setw near the middle, is
thickly armed distally along the lower edge with serrately armed and simple
sete, and so densely clothed at the tip with long sete as to very nearly hide
the dactylas, which is very short, curved at the tip, aud armed with several
slender spines.

The abdomen is large relatively to the cephalo-thorax, strongly compressed,
and dorsally carinated except upon the first somite, the carina being most con-
spicuous on the third somite, where it projects posteriorly in a very long and
slender tooth. There is a similar but much smaller tooth on the three suc-
ceeding somites, though in two of the three specimens examined it is nearly or
yuite obsolete on the fourth somite, The epimera of the four anterior somites
are broad and very deep, the height of the abdomen at these somites being as
great as or greater than that of the carapax. The first epimeron is as deep
as the second, and its anterior edge is slightly concave in outline and projects
a little below ; the second is about as broad as high, and approximately orbicn-
lar; the third and fourth project posteriorly in broadly rounded lobes; the
fifth projects posteriorly in an angular lobe obtusely rounded at the tip. The
sixth somite is nearly twice as long as the fifth, and sbout twice as long as high.

The telson is considerably longer than the sixth somite, very slender toward
the tip, rounded and slightly sulcated above, and armed with four or five pairs
of stout dorsal aculei on the distal half. The outer lamella of the uropod
scarcely reaches the tip of the telsonm, is abont four times as long as broad,
tapers very slightly except near the tip, which is ovate and projects nearly the
width of the lawmella beyond the angle in which the thickened outer margin
ends ; the inner lamella is obtusely lanceolate, and considerably shorter and a
little narrower than the outer.

The outer ramus of the appendage of the first somite of the abdomen is lang
and slender, and like that of the succeeding appendages, but theinner ramus is
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developed into a broad oval lamella about a third as long as the outer ramus,
with both margins setigerous and the inner thickened and bearing a slender
stylet armed as usual with minute hooks. The inner ramus of the appendage
of the second somite bears the two stylets usually characteristic of the male.

A small and imperfect female specimen appears not to differ from the males
89 above deseribed except in the usual sexual characters. The inner ramus of
the first aldominal appendage is a very small lamella nearly four times as long
as broad and furnished with very long and slender sete.

The surface of the carapax and abdomen is very nearly naked, but is rough-
ened by minute granular projections. .

The number and structure of the branchis seem to be essentially the same
as in the typical species of Pandalus, but there is apparently no epipod at the
base of the fourth leg, so that the branchial formula is as follows : —

Somites, VIL VIL IX. X XL XIL XIOL XIV. Total
. Epipods, 1 1 1 1 1 1 0 0 ©)
Podobranchiz, 0 1 0 0 0 0 0 0 1
Arthrobranchim, 0 0 2 1 1 1 1 o 6
Pleurobranchie, 0 o 0 1 1 1 1 1 5
12+4-(6)

The most perfect of the three specimens in the collection affords the follow-
ing measurements : — .

Station . . . . . .
Sex

- % {1
.2

Length from tip of rostrum to tip of telson . . . . . 80+ mm.

#  of carapax excluding rostrum . . ... . 160
“ ofrostrum . . . e, 2
“ ofantennalseale . . ., , ., . ., | 1L7
Breadth of = “oL e - X
Length of sixth somite of abdomen . . . .. . 100
Height w « « .+« « + . . BO
Length of telson . . . . . . . . . 130
Btation, N. Lat, W. Long. Fathoms.  Specimens.

305 41° 237 157 65° 51 25" 810 14.

323 33?19 o 76° 12 307 457 19.

330 31e4r ¢ 74° 35 ¢ 1047 13.

Miersia gracilis, sp. rov.
Plate XL, Figs. 4-44,

Younq male. — The carapax is slightly compressed, and including the rostrum
onI:y a little shorter than the abdomen ; the dorsum is rounded posteriorly, but
carinated in front of the middle, and rises anteriorly into a high and sharp crest

N
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which extends to the base of the rostrum ; and the anterior margin is armed
a8 in M. Agassizit. The rostrum is considerably longer than the carapax
proper, very signder, directed slightly downward for a short distance from the
base, and is then flearly horizontal to the very slender and acute tip; is armed
above for its whole length with fourteen teeth, of which the four or five pos-
terior are nearer together than the others, and the two posterior very small and
back of the orbit on the carapax proper; and is armed below with nine teeth
from in front of the eye to the tip. '

The eyes are very much larger than in M. Agassizii, pyriform, and black.
The antennulw are very nearly as in M. Agassizii, but the thickened proximal
part of the cuter or major flagellum is relatively a little shorter. The anten-
nal scale is about half as long as the rostrumn, about three fourths as long as
the carapax excluding the rostrum, and of nearly the same form as in M.
Agassizii.

The labrum and metastome are nearly as in M. Agassizit. The mandibles
differ from those of M. Agassizii in the molar areas being very small, nearly
obsolete, and not distinctly separated from the ventral process, which is armed
with teeth more uniform in size and not becoming rudimentary anteriorly.
The terminal segment of the mandibular palpns is slightly shorter than in

M. Agassizii, but in other respects the palpus does not differ. The distal lobe of

the protognath of the first maxilla is very broad at the prehensile edge, and the
lobe is much larger than the proximal Iobe ; the endopod is more slender than
in M. Agassizii, is armed with one in place of two spines on the fold near the
distal extremity, and is without marginal setze. The divisions of the distal
lobe of the protognath of the second maxilla are much broader distaily, pre-
senting much longer prehensile edges, and the scaphognath is narrower than in
M. Agassizii. The protopod of the first maxilliped is as in M. Agassizii, but
the exopod and endopod (PL XII. fig, 10) differ conspicuously. The endopod
is more slender and the distal segment is very much shorter, while the lamel-
liform exopod has the inner angle of the distal extremity prolonged and indis-
tinctly segmented, thus approximating to the early stages, in which it is
doubtless flagelliform. The recond maxilliped is as in M. Agassizii, except the
terminal portion of the endopod (Pl X1 fig. 4%) which differs in the same way
as that of Pandalus tenuipes differs from that of P. acanthonotus (Pl XIIL.
figs. 11, 12), but to a greater extent, the dactylus being narrow, longer than
broad, and transversely articulated with the propodus.

The external maxillipeds and chelate legs are alimost exactly as in M. dgas-
sizii, The third and fourth pairs of legs are alike, and differ from those of
M. Agassizit in having shorter carpi scarcely half as long as the meri, propodi
about twice as long as the carpi, and dactyli only a very little shorter than the
propodi, slender, slightly curved, and armed with a few minute spines. The
posterior legs are scarcely three fourths as long as the fourth, but the segments
have nearly the same relative proportions except the dactylus (Pl. X1. fig. 4%),
which is about a third as long as the propodus, obtuse at the tip, and armed
along the lower edge and at the tip with serrate sete, of which the terminal
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ones are much the longer, while the proximal are like those upon the propodus,
which is armed with serrate setee somewhat as in M. Agassizii. '
The abdomen is a little more slender than in M. Agassizii, and the third,

fourth, and fifth somites are more conspicuously toothed, but none of the -

somites are distinctly carinated except the third, which is strongly carinate, or
crested, and projects over the fourth somite in a very strong tooth, and the
fourth and fifth, which are anteriorly rounded above, and have a short carina-
like elevation at the base of the tooth. Allthe epimera are somewhat smaller
than in M. Agassiziz, but similar in form to those of that species except that
the fifth has a distinet tooth in the postero-dorsal edge. The sixth somite is
fully twice as long as the fifth, twice as long as high, and strongly compressed
laterally.

The telson is a little longer than the sixth somite, about as long as the
antennal scale, slender, and tapers to a long and slender tip armed either side
with six to eight spines, besides five or six pairs of dorsal aculei above the tip.
The lamellwm of the uropods are almost exactly as in M. 4gassizii,

The inner ramus of the appendage of the first somite of the abdomen
(Pl X1. fig. 4*) is a little more than a third as long as the slender normal outer
ramus, fully three times as long as Uroad, ciliated along the outer edge, the
inner edge straight, and projecting slightly distally, where it is armed with the
usual hooklike spines for holding together the appendages of the two sides of
the animal. The inuer ramus of the appendage of the second somite bears the
usual two stylets (Pl XI. fig. 4%), but the secondary stylet, specially character-
istic of the inale, is rudimentary, only about a fifth as long as the other, is
terminated with a single long seta, and undoubtedly indicates that the speci-
men is immature.

The surface of the carapax and abdomen is naked, but thickly and conspicu-
ously punctated.

The branchisl formula is apparently the same as in M. dgassizii.

The single specimen is from Station 328, N. Lat. 34° 28' 25", W. Long.
75° 22/ 507, 1632 fath., and gives the following measurements ;—

BSex « . . . . . . . - . . . J
Length from tip of rostrum to tip of telson . . . . . 440mm.
“ of carapax including rostrum . . . . .+ . 200
“ of rostrum . . o . . . . . . . 12,0
“  of antennal scale .. . . .« « s« . 60
Breadth of ¢ “ o . . .. . s . . 16
Length of sixth somite of abdomen . . . s . .« b5

Height of “ “ B A
Length of telson . . . . . . . .. . 6.0
This species is perhaps not congenerie, or consubgenerie, with M. Agassizii,
but it seems best to refer them both to the present genus until their relations
to the typical Mediterranean species of Miersia can be better determined.
The form and dentition of the rostrum of Miersia gracilis appear to be much
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Like Acanthephyra debitis A. Milne-Edwards (Ann. Sci, Nat., 6™ series, XI.
No. 4, p. 13,1881), and it is possible that the species may be identical, —or, on
the other hand, 818.t they may belong to very different genera. Milue-Edwards
says: “Le genre Acanthephyra semble rattacher les Penceus, les Regulus, les
Oplophorus et les Ephyra,” but gives no characters which enable me to tell how
the genus differs from Miersia (Ephyra), though the species of Miersia appear
to be very little known, as I have already remarked, and Milne-Edwards may
have had opportunities of examining typical specimens, to which, however, he
does not allude. Miersiz Agassizii is evidently very distinet from any of the
species of dcanthephyra described by Milne-Fdwards.

MENINGODORA,* gen. nov.

Integument throughout very thin and membranaceons. Body compressed
laterally and the carapax dorsally carinate anteriorly, with a short triangular
rostrum, a well-developed branchiostegial spine as in Miersia, and with an
antennal and hepatic sulens, above which there is a carina which is continued
back along the dorsal limit of the bramchial region, —a form of areolation
strongly recalling the Penzide. Antennal scales broad and foliaceous, but all
the other articular appendages essentially as in Miersiz. The branchix (phyl-
lobranchiz) have the same structure and arrangement as in Miersia, except
that there is apparently but one arthrobranchia at the base of the external
maxilliped, making in all eleven branchiw and six epipods each side.

Although differing very conspicuously in general appearance from the species
of Miersia here described, this genus is very closely allied to them, as a com-
parison of the figures of the appendages will show, but it is sufficiently dis-
tinguished by the characters above given. Its relation to Hymenodora + is more
obscure, though perhaps equally close. In Hymensdora the body is not com-
pressed, and according to Buchholz’s figure the epimera of the second somite of
the abdonien do not overlap the epimera of the first segment, but are of the
same form as the succeeding epimera, and this seems to be confirmed by the
clause in Sars’s generic diagnosis, “epimeris mqvaliter rotundatis.” More-
over, the endopod of the first maxilliped, according to Sars, is not segmented
(“parte terminali (propria) sngusta, inarticulata”). Ou the other hand, the
number of the branchim is apparently the same, though Sars’s statement
(“ branchiz utringve 6, antica et postica simplex, ceters bipartite ; praterea
adsunt branchie supplementaris, indivise, laninaces, basi maxillipedum 1=
et 2* paris affixe ") does not make this perfectly clear,

* Miveyt, a membrane ; Bopd, skin.

Y Hymenodera glacialis G, O. Sars, Archiv Mathem. Naturvid., Kristianis, 11
- 341, 1877 (Pasiphas glacialis Buchholz, Zweite deutsche Nordpolfahrt, T1. p. 279,
PL L fig. 2, 1874).



74 BULLETIN OF THE

Meningodora mollis, sp. nov.
Plate X1 Figs. 8-9. Plate XII. Figs. 5-9.

Female. — The carapax including the rostrum is about two thirds as long
as the abdomen to the tip of the telson, about half as high as long, and con-
siderably compressed ; the dorsal carina is high and very sharp in fromt,
gradually diminishes posteriorly, scarcely reaches the posterior margin, and
anteriorly extends to the tip of the acutely triangular rostrum, which is about
half as long as the antennal scale and only about a seventh as long as the cara-
pax. On tbe dorsal carina just back of the base of the rostrum there are five
or six very indistinct rudimentary teeth scarcely perceptible to the naked cye
and too minute to be indicated in the figure. The anterior margin projects in
a triangnlar lobe above the base of the antenna, and is armed below with an
acute and laterally prominent branchiostegial spine very much as in Miersia
Agassizii. From just back of the eye a distinet gastro-antennal and gastro-
hepatic carina extends backward and downward and divides, the upper branch
continuing back in a gastro- and cardiaco-branchial carina, and the lower turn-
ing down in front of the branchial region and limiting a wide antennal and
hepatic sulcus behind. The inferior and posterior edges are broadly and evenly
curved. )

The eyestalks (Pl. XI. fig. 8*) scarcely reach the tip of the rostrum, are
nearly cylindrieal, slightly swollen near the base and tapered distally, with a
papilla-like tubercle just back of the cornea on the inner side and very small
terminal black eyes no thicker than the adjacent stalk.

The first segment of the peduncle of the antennula is about as long as the
eye and rather longer than the other two taken together, flattened and some-
what excavated above and with a rather broad lateral lobe terminating in a
tooth nearly as far forward as the extremity of the body of the segment itself ;
the second and third segments are subeylindrical and approximately equal, but
the third projects below in a process for the articulation of the lower flagellum
far beyond the base of the upper flagellum. The proximal part of the upper
flagellom is much stouter than the lower, soniewhat compressed, not conspic-
uously swollen at the base, and hairy along the lower edge. The lower flagel-
lum is very elender, cylindrical, and nearly naked. The antennal scale is
rather mnore than twice as long as the eye, nearly half as broad as long, very
thin, foliaceous, slightly narrowed distally, and obliguely truncated at the tip,
which extends a little beyond the small tooth in which the slightly curved
outer margin terminates. There nre no scute teeth or spines on the second
segment of the peduncle at the base of the scale.

The oral appendages are all very nearly as in Miersia Agassizii, the differ-
ences being no greater in fact than might be expected between species belong-
ing to the same genus. The labrum is nearly the same, bat the lobes of the
metastonie are much narrower. The mandibles (Pl XIL figs. 5, 5*) are much
the same, but the mesial edge of the ventral process is short and armed with
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only five or six teeth, while the anterior edge is entirely unarmed ; the molar
area is considerably larger, and is rounded above instead of angular ; the palpus
is a very little larger and the second segment proportionally a little longer.
The proximal lobe of the protognath of the first maxilla (PL XII. fig. 6) is
more angular anteriorly and its mesial edge a little longer, and the endognath
hay but a single spine on the fold nearthe tip. The protognath and endognath
of the second maxilla (Pl XII. fig. 7) are almost exactly the same, but the
scaphognath is larger, more prolonged and ovate in outline at the tip, and
the posterior portion projects inward less prominently. The endopod of
the first maxilliped (PL XIL fig. 8) is much stouter and the two distal seg-
ments much more nearly equal in length, and the exopod is more expanded
anteriorly and more prelonged at the outer than at the inner edge. The endo-
pod of the second maxilliped (PL XI. fig. 9) is a very little stouter proximally
and has s rather shorter carpus, but differs very slightly ; the exopod is a very
little longer; and the epipod is narrower at base, more ovate in outline, and
bears a branchia composed of only a few pairs of lamellze.

The endopods of the external maxillipeds reach considerably beyond the tips
of the antennal scales, and are composed of three segments each, as in Miersia

* Agassizii, but are considerably stouter than in that species ; the proximal seg-

ment is distally stouter than any part of the other segments and nearly as long
as the other twa together; the middle segment is scarcely more than a fourth as
long as the proximal, and the distal is triquetral, tapers to an acute point, and
is nearly naked but armed with a few minute spines near the tip. The exo-
pod is multiarticulate, flagelliform, as in Miersia Agassizii, and about as long as
the proximal segment of the endopod. The epipnd is nearly as in Miersia.

All the thoracic legs are furnished with exopods like the external maxillipeds,
and the first, second, and third pairs are furnished also with epipods as in the
external maxillipeds. The legs of the first pair are not stouter than the external
maxillipeds and fall considerably short of their tips : the merus is compressed
and nearly as long as the proximal segment of the endopod of the external
maxilliped ; the carpus is scarcely half as long as the merus, subeylindrical,
and slightly enlarged distally ; the chela is about twice ag long ss the carpus,
very slightly swollen proximally, and the digits nearly a third the whole
length, strongly curved at the tips, and the propodal one considerably stouter
at base than the dactylus. The legs of the secoud pair are very slender, and
reach a little by the tips of the external maxillipeds : the ischium and merus are
strongly compressed, and the latter is louger than in the first pair and reaches
to the distal extremity of the proximal segment of the endopod of the external
maxilliped ; the carpus is slender, eylindrical, and about half as long as the
merus ; the chela iz slightly longer than the carpus, scarcely as long as in the
first pair, eylindrieal, scarcely as stout as the carpus, not at all swollen, and
with very slender and slightly compressed digits about two sevenths the entire
length. The third and fourth pairs of legs are nearly alike : the ischia and
meri are compressed, and nearly as in the second pair, but a little longer ; the
carpi are a little shorter and broader than in the second pair ; the propodi and
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dactyli are wanting on both sides. The ischium, merus, and carpus in, the
posterior legs are nearly as in the third and fourth pairs, but the meras is a
little shorter and narrower, while the terminal portion (Pl. XI. fig. 6) is very
nearly as in Miersia Agassizii : the propodus is longer than the merus, nearly
three times as long as the carpus, slender, nearly eylindrical, and is armed near
the middle with several very long and slender sete, toward the distal end with
numerous short serrate setw, and about the base of the dactylus with nunerous
long serrate, plumose and simple sete ; the dactylus is very short and stout,
scarcely as long as the diameter of the propodus, strongly curved at the tip and
armed along the lower side with several spines,

The abdomen is considerably compressed, and has a2 sharp, but not very high,
dorsal carina on the third, fourth, fifth, and sixth somites, and is prolonged pos-
teriorly into a small teoth on the fourth and fifth somites. The outlines of the
epimera are very nearly as in Miersia Agassizii, but the posterior margins of
the third, fourth, and fifth are perhaps a little fuller and nore broadly rounded.
The sixth somite is scarcely once and a half as long as the fifth, and about twice
as long as high.

The telson is nearly twice as long as the sixth somite, very slender distally,
the dorsuin is without aculei but with a broad sulcus within the broadest part
of which there is a median longitudinal elevation, and the tip is armed with a
pair of lateral and & pair of very slender median spines.

The outer lamella of the uropod reaches slightly by the tip of the telson, is
about three times as long as broad, and with the tip rather broad and extend-
ing a little by the tooth in which the outer margin terminates, and within which
there is a small spine. The inner lamella is a little shorter than the outer,
about four times as long as broad, and lanceolate at tip.

The outer ramus of the appendage of the first somite is longer than the pro-
topod and like that of the succeeding pairs, while the inner is a minute lamella
about twice as long as broad. The inner rami of the four succeeding pairs of
appendages are each furnished with the usual stylet for attaching together the
two appendages of each pair.

There is but a single specimen in the collection, a female, wanting the left
leg of the second pair and the terminal portions of both legs of the third and
fourth pairs, from Station 328, N. Lat. 34° 28’ 25", W. Long. 75° 22’ 50",
1632 fathoms, This specimen gives the following measurements: —

Sex , . . . . . . . . . . . . 9
Length from tip of rostrum to tipof telson . . ., . . 75.0mm,
% of carapax including rostrum . 7. . . . 30.3
“ of rostrum . . . . N 45
“ of antennal scale . « e e e s e s 895

Breadth *® & . . . » . . . . 4.5
Length of sixth somite of abdomen . . . . . . . 80
Height «“ s “« o, . . . . . 4.0

Length of telson .. . v e . . . 185
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b EUMIERSIA, gen. nov.

Resembles Pandalus in the external form of the carapax and abdomen,
and agrees with it essentiully in the structure of the oral appendages, and
the two species known to me have the same number and arrangement of
branchie and epipods as in the typical species of Pandalus; but the genus
is more like Miersia in the structure of the thoracic legs, which, however, are
greatly more elongated than in the species of that genus here described, and
have only very small epipods at the bases of the fourth pair and none at all
upon the fifth, The mandibles, though essentially as in Pandalus, are stouter
and have larger molar processes, while the ventral processes are very thin,
more expanded, and with ‘broader serrate tips, thus approaching somewhat to
the structure in Miersia. The mandibular palpi are much stonter than in the
typical species of Pandalus, and have broad terminal segments.

Bumiersia ensifera, sp. nov.
Plate XIIL Figs. 1-9.

The carapax is as broad as high, with the cervical suture indicated by a
distinet sulcus from the dorsum to the upper part of the hepatic region either
side, where the sulcus terminates in a small but deep depression, and with a
very short and inconspicuous gastro-antennal suleus; the anterior margin is
armed with a small antennal and a distinet pterygostomian spine, though the
latter is wanting on one side in two of the specimens seen ; back of the cervical
suture the dorsum is very broad and evenly rounded, but there is usually a

- very small dentiform tubercle in the middle line on the posterior part of the

cardiac region ; the rostrum in the smaller specimens is often not more than
half as long as the carapax proper, but in the larger specimens much longer and
in one specimen nearly as long as the carapax, nearly straight and lorizontal,
or curved considerably upward as in the specimen figured, narrow, with a
strong ridge either side, tapering to a more or less acute tip, and with the
dorsal carina extending back upon the carapax nearly to the cervical suture
and armed with twenty-five to thirty spines directed forward, movably articu-
lated with the carapax, thickly crowded posteriorly but more and more remote
anteriorly, and of which six to eight are crowded upon the carapax in about
half the space between the orbit and the cervical suture ; beneath, the rostrum
is ciliated and in most of the specimens entirely unarmed, but in two or three
cases there are one or two teeth near the tip. '

The eyestalks are short and termivated by small hemispherical black eyes
very nearly as in Miersia Agassizit. The peduncle of the antennula is about
half as long as the antennal scale : the first segment is about as long as the two
others taken together, excavated above for the reception of the eye, which, how-
ever, does not reach by a considerable distance the extremity of the segment,
with a prominent lateral process ferminating in an acute spine, and the body
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of the segment itself produced in a spiniform process outside the articulation
with the second segment; the second and third segments are subequal in
length and nearly cylindrical. The flagella are imperfect in all the specimens
seen, but both were very long and slender: the upper or major flagellum is
slightly compressed near the base but not suddenly expanded, and was at least
as long as the carapax and apparently very much longer ; the inferior flagellum
was g little smaller at the base than the superior, cylindrical, and apparently

about as long as the superior. The untennal scale is thick and strong, seven .

or eight tenths as long as the carapax excluding the rostrum, about a fourth as
broad as long, only slightly narrowed toward the tip, which is truncated and
does not extend beyond the strong tooth in which the thickened outer margin
terminates ; the second segment is armed with a small spiniform tooth below
the articulation of the scale ; the third segment projects scarcely beyond the
second ; the fourth and fifth are very short, and the fifth does not project more
than its diameter in front of the second. The flagellum is wanting in 21l the
specimens seen,

The labrum is very large, the ventral surface flattened, broader than long,
and approximately rectangular, the antero-lateral angles heing expanded below
80 as to reach nearly as far forward as the middle portion, which projects in a
tuberculiform lobe a little above the plane of the ventral snrface. The lobes
of the metastome are broad and rather fleshy, as in Pandalus. The molar
process of the mandible (PL. XI11. figs. 2, 2*) is stout, the mesial surface some-
what convex, and broken by several semicircular and concentric ridges, of which
the one nearest the base of the ventral process is armed with a closely-sct series
of sete, The ventral process is thin, distally broad and semewhat concave
above, and armed with about eight rather slender teeth. The palpus is a little
longer than the ventral process, the first and second segments subequal in
length, and the third longer and much broader than the second, lamellar, and
armed with numerous set. The proximal lobe of the protognath of the first
maxilla {Fig. 3) is large, somewhat triangular, with the mesial edge two or three
thines as long as that of the narrow distal lobe ; the endognath is much shorter
than the distal lobe of the protognath and truncated at the extremity, which is
armed with a stout seta either side and a third one just below the tip. The
second maxilla (Fig. 4) is very nearly as in the typical species of Pandalus :
the proximal lobe of the protognath is very much shorter than the distal, and
its suall anterior division is more conspicuous than in the typical species of
Pandalus, while the two divisions of the distal lobe are nearly equal in size;
the endognath is scarcely half as long as the distal lobe of the protognath ; the
anterior portion of the scaphognath is a little longer than the posterior, which,
as in the typical species of Pandalus, is narrowed fo an acute point, and the
mesial edge furnished with exceedingly long sete, many times longer than those
upon the onter edge.

The distal lobe of the protopod of the first maxilliped (Fig. 5} is somewhat
triangular in outline ; the two proximal of the three segments of the endopod
are subequal in length, while the distal segment is very short, but little longer
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than broad ; the lamellar portion of the exopod reaches slightly beyond the
endopod, and the fagelliform is a little longer than the lamellar portion. The
jschium and merus in the second maxilliped (Fig. 6) are subequal in length;
the propodus is about as long as the ischium and merus taken together, and
about half as broad as long ; the dactylus is articulated obliquely along the
distal end of the propodus, and is five or six times as broad as long ; the flagel-
Yiform exopod is slender, nearly twice as long as the endopod, and multiarticu-
late for half its length ; the epipod bears a well-developed branchia composed
of two series of numerous lamelle. The endopeds of the external maxillipeds
reach nearly to the tips of the antennal scales : the proximal segment is nearly
as long as the two distal, vertically compressed, with a knifelike mesial edge ;
the middle segment is very slender, cylindrical, and nearly naked ; the distal
segment is about two thirds as long os the middle, somewhat triquetral, very
slightly expanded near the middle, tapered to a point distally, and armed with
numerous short setze. The exopod is very slender and about three fourths as
long as the proximal segment of the endopod. The epipod is rudimentary,
scarcely longer than the breadth of the protopod, in a transverse sulcus on the
outer side of which it les.

The first four pairs of thoracic legs have exopods and epipods like the ex-
ternal maxillipeds, but the exopods diminish in size very rapidly posteriorly,
and are minute upon the fourth pair. The legs of the first pair (Fig. 7) are about
as long as the carapax including the rostrum and reach to or a little by the
tips of the antennal seales ; the ischium is slightly longer than the merus, and
both are very slender and armned with a few small spines; the carpus is very
much more slender than the merns, and about twice or considerably more
than twice as long, slightly enlarged at the distal extremity, and entirely naked
and unarmed ; the chela in the larger specimens seen is a fourth or fifth as long
as the carpus, considerably stouter, slightly flattened, and the digits about &
third of the entire length, slightly curved, and rather spamsely clothed with
slender setz. The second (Fig, 8) are similar to the first, but very much
longer and more slender : the chela is just about as long as in the first pair, but
not quite as stout, while the ischinmi, merus, and carpus are very much longer
than in the first pair. The third, fourth, and fifth pairs of legs are more or less
broken in all the specimens seen, but are very long and slender, and are all
apparently longer than the second pair. The only one of these legs which is
complete belongs to & female 108 mm. long, and is apparently one of the pos-
terior pair, but is, unfortunately, detached. This leg (Fig. 9) is nearly twice us
long as the first pair in the same specimen, and much more slender than the
second even : the ischinm end merns make a little more than half the entire
length ; the carpus is much longer than the merus, exceedingly slender, some-
what enlarged at the distal extremity, and entirely naked ; the propodus is
fully as stout as the adjacent part of the carpus, scarcely more than a tenth
as long, and armed with & few short sete on the dorsal side, a fascicle of longer
setw beneath, and & circle of very long ones about the base of the dactylus, which
is slightly longer than the carpus, slender, and very slightly curved.
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The first and second somites of the abdomen are broadly rounded above and
not at all compressed, but the succeeding somites are considerably compressed,
particularly near the dorsum, which is not really carinated on any of the
somites, however, though the third somite is prolonged in a very prominent
tooth over the lourth. The first epimeron is broad and evenly rounded below,
the second mmich longer than high and elliptical, the third and fourth with the
posterior edges rounded, but the fifth produced posteriorly in an acute point.
The sixth somite is about twice as long as the fifth, less than half as high as
long, and very strongly compressed,

The telson is about as long as the sixth somite, narrow distally, rounded
above, and armed with five to ten pairs of dorsal aculei and two pairs of long
spines at the tip. The outer lamella of the uropoed reaches to sbout the tip ot
the telson, is nearly four times as long as broad, with the rounded tip extend-
ing much beyond the tooth in which the stout outer margin terminates and
just within which there is a spine as in most species of Pandalus, The inner
lamella is considerably shorter and much narrower than the outer, and lance-
olate in outline.

In the female, the inner ramus of the appendage of the first somite of the
abdomen is lamellar, about two thirds as long as the outer, four times as long
as broad, and tapered toan acute point. In the male, this ramus is lamelliform,
but shorter and very much broader, being ovate and about twice as long as
broad. In the male the sexual appendage ot the side of the stylet of the inner
ramus of the appendage of the second somite is as long as the stylet, end ex-
panded distally into a broad lamelliform and obtusely rounded tip.

The surface of the carapax and abdomen is naked, but thickly punctate.

All the specimens are imperfect and many of them fragmentary, and the
accompanying measurements are consequently very incomplete.

Btation. N. Lat. W. Long. FPathoms. Specimens.
305 41° 33/ 15" 65° 51’ 25" 810 29 young.
308 41° 24 45" 65° 35 30" 1242 39
330 31°41 ¢ 74035 OF 1047 2 & young.
339 38° 1¢' 457 73° 1¢ 30" 1186 - 2 & small.
340 39° 25’ 30" 70° 58" 40" 1394 29
341 39° 38' 20" 700 58 0¥ 1241 24

The following measurements are in millimeters : —

Station . . . . . . 330 333 308 340 340
Sex . . . . . Py @ Q Q
Length from tip of rostrum to tip of telson 44.0 108.0 1220 1250
“  of carapax including rostrum . 151 255 420 480 51.0
Breadth of carapax . . . . . 48 756 110 130 135
Length of rostrum . . . . 48 95 170 213 233
“ ofantennalscale , . , . 68 113 162 190 195
Breadth ¢ «“ N . B 1.5 3.0 4.4 4.7 5.0

e
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Station . . .. . . 330 339 308 340 340

Sex . . . . . . . Fey $ ? 4 9
Length of first leg . . . . 180 260 400
“ ischinm . . . . . 3.7 6.0 9.0

“ meras . . . . . 33 5.8 7.8
carpus . . . . . 65 95 170
K chela . . . . . 25 31 4.1

“ daetylus. . . . . 09 11 14

“  gecond leg .. . .250

“  dsehiom , , , , , 6.0

“  merus . . . . . 65

“ carpus . . . . 9.0

® chela . .o . . 2.5

“  dactylus .. . . 0.8

“  fifth@Qleg. . . . 77.0

“  ischium . . . . 180

“ merus . R . . . 23.0

% ecarpus . . . . . 28.0

“ propodus . . . . . 3.0

“  dactylus . . . . 3.3

« sixth somite of abdomen . . 80 160 170 17.2
Height of ¢ “ “ . 2. .70 13T
Length of telson . . . . . 6.7 150 180 178

PEN ZID.A.

? BENTHESICYMUS Bare.

A single mutilated male specimen is referred very doubtfully to this genus,
recently and only very imiperfectly characterized by Bate, This specimen wants
the larger part of the external maxillipeds, of the flagella of the antenns and an-
tennul, and of the three last pairs of thoracic legs, but the branchial formula
is the same as given by Bate for his genus, and as far 28 the diagnosis goes the
specimen sgrees with it. There is nothing in the branchial formule given by
Bate in regard to the seventh somite (the first maxillipedal), but in the specimen
before me there is an epipod and a single arthrobranchia at the base of the
first maxilliped. The eighth somite bears two arthrobranchiz, a podobranchia,
and an epipod ; the ninth to the twelfth inclusive bear each a pleurobranchia,
two arthrobranchi, a podobranchia, and an epiped ; the thirteenth bears a
pleurobranchia, two arthrobranchiwm, and an epipod ; and the fourteenth bears
8 pleurobranchia only: making in all twenty-four branchim and seven epi-
pods, and of the true branchie six are plenro-, thirteen arthro-, and eight podo-
branchimw. The species here described has no exopods at the bases of the
thoracic legs, an® the maxille and first and second maxillipeds are much less

V0L X —X0o. 1, 6
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like Peneus than like Stenopus hispidus as figured by Boas; and the §pe.cies is
not o closely allied to Peneus a3 might be inferred from the description of
Benthesicymus and its place in Bate's arrangement.

Benthesicymus Bartletti, sp. nov.

Plate XXV, Figs. L-7.

Male. — The carapax is only slightly compressed laterally, and its surface, as
well as that of the abdomen, is naked and polished, but is very conspicuously
and peculiarly areolated. There is only one spine each side, a prominent af;(l
acute branchiostegial, and from this a sharp carina extends befck_ pa%rallel with
the inferior margin to near the middle of the carapax, where it is mten:upted
by a well-marked sulcus which, beginning as the antennal, turns slightly
downward, runs back above and contiguous to the carina just descrﬁ}ed,' and
then turns down and nearly reaches the inferior margin ; back of this carina a
somewhat similar but much less conspicuous cardiaco-branchial carina accom-
panied by a slight sulcus extends to near the posterior margin of the carapax;
there is a stight gastro-frontal sulcus at the base of the rostruum; a very deep
and conspicuous transverse gastric suleus, which slightly notches the dorsum at
about the middle of the carapax, extends in an even curve downward and for-
ward, as the gastro-hepatic, and joins the hepatic sulcus a l'itt'le way back of the
branchiostegial spine ; and back of this sulcus there is a distinct but mueh ltass
conspicuous cervical, extending from very near the middle lm‘e, at abOl.lt a third
of the way from the transverse gastric sulcus to the posterior margin, down-
ward to the cardiaco-branchial suture. In front of the transverse gostric s.ulcus
there is a sharp dorsal carina which rises into o lamellar crfest and terminates
in & short and laterally compressed rostrim armed above with tv‘m sharp teeth
of which the posterior is slightly back of the orbit and the anterior apparently
about half-way between it and the tip, which is slightly broken but appears to
have terminated in an acute point about two thirds of the way from the base
to the tip of the eyestalk. Both edges of the rostrum are ciliated, Back of
the gastric sulcus the dorsum is broad and evenly rounded transversely.

The eyestalks (PL XIV. figs. 1, 1*) are less than half as long as the a'nt(_annal
scales, slender, strongly compressed vertically, with a small obtuse dent'lfnrm
prominence at the middle of the itmer side, and just in front of and outmdfa of
this a small spot of black pigment showing faintly on the upper but conspicu-
ously on the lower side. The eyes themselves are scarcely wider than thfa stallfs,
but are less compressed vertically, though still much broader than high, dis-
tinetly faceted, and dark brown in the alcoholic specimen.

The peduncles of the antennule (Figs. 1, 1%) are more than half as long as
the antennal scales, and essentially as in the species of Penceus. T.he first seg-
ment is considerably longer than the two others taken together, is expax.zde.d
laterally and deeply excavated above to fit the eye, and the outer margin 8
armed with an acute tooth opposite the extremity of the eye and another at the
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distal end ; the second and third segments are subequal in length, and the ter-
minal is considerably prolonged beneath at the origin of the lower flagellum;
the inner and distal margins of the first segment, and nearly the whole exposed
gurface of the second and third, are thickly clothed with hair. The proximal
part of the lower flagellum is about as stout as the flagellum of the antenna,
nearly cylindrical, and naked ; while the upper is considerably stouter and
ciliated along the inner side.

The segments of the peduncles of the antenne are all smooth, nearly naked,

. and externally unarmed, but the second segment bears, on the upper and inner

edge, a slender spine curved forward and outward above the base of the scale,
and there is a papilla-like prominence just above the opening of the green
gland at the distal extremity of the first segment ; the consolidated fourth and
fifth segment is about as long as the three others taken together, is sub-
cylindrieal, and the distal segment prolonged in a thin triangular process inside
the origin of the flagellum ; the scale (Fig. 1*) is about two thirds as long asthe
carapax, and about three times as long as broad, the greatest breadth being near
the base, but the margins only slightly converging distally except near the tip,
which is obliguely rounded and extends considerably beyond the acute spine in
which the very slightly arcuate outer margin terminates. The proximal part
of the flagellum is very slender, naked, and slightly compressed vertically.

The labrumn projects far below the epistome and is broadly caudate as seen
in front, but this form is perhaps a result of contraction due to preservation in
alcobol. The lobes of the metastome are narrow at the base, but expand into
very broad and obtuse tips.

The mandibles (Fig. 2) are almost exactly alike, and nearly as in Penous.
They are somewhat contracted at the crowns, which are small, with the oppos-
ing surfaces somewhat semicircular in outline and each divided longitudinally
by a narrow and shallow depression into two portions, of which the ventral is
obtusely triangular and obscurely bidentate, while the dorsal portion is long
and narrow anteriorly, but expanded at the posterior angle into a small and
somewhat oval molar area with a raised and obscurely dentate margin. The
mandibular palpus is composed of two lamellar segments, of which the proximal
is considerably the longer and broader, while the distal is narrowly ovate with the
tip rounded ; both segments are margined with soft bairs and plumose setz.

The proximal lobe of the protognath of the first maxilla (Fig. 3) is small and
ovate, the distal lobe obliquely truncated and ammed as in the allied genera,
The endognath is narrow, curved, unsegmented, and shorter than the distal
lobe of the protognath, .

The four lobes of the protognath of the second maxilla (Fig. 4) increase suc-
cessively in size distally, the distal being twice as wide as the next. The
endognath is much shorter than the distal lobe of the protognath, and tapers
regularly to the tip. The anterior part of the scaphognath is much longer
than the posterior and projects beyond the protognath, while the posterior part
is short, broadly expanded, and strongly incurved at the extremity.

The protopod of the first maxilliped (Fig 5) projects anteriorly in a straight
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Iobe twice and a half as long as broad and rounded at the tip. The endopod
is eomposed of three very distinct segments: a narrow basal one reaching a
little by the protopod and with a slight expansion of the inner edge armed
with slender spines, while the rest of the inner margin and the distal part of
the outer are clothed with hairs ; a second segment about half as long as the
first, but expanded in the middle so as to be somewhat elliptical and nearly half
as broad as long, with very long plumose set® on the cuter edge and smaller and

more numerous ones on the inner ; and a small terminal segment about a third

as long as the second, half as broad as long, and edged with small setze or haire.
The exopod is longer even than the endopod, the proximal two-thirds or three-
fourths of its length wider than the first segment of the endopod, but the distal
portion rather suddenly narrowed, multiarticulate, and flagelliform. The lamel-
liform branchial epipod is as large as the endopod and the anterior portion a
little smaller than the posterior.

The endopod of the second maxilliped (Fig. 6) is approximately uniform in
breadth thronghout, except the dactylus : the ischium is broader than Jong;
the merus is about ss long as the three distal segments taken together, and
about three and a half times as long as broad ; the carpus and propodus are
subequal in length and each a little longer than wide ; the dactylus is a little
shorter than the propodus, only half as wide as long, and narrowed to a some-
what triangular tip, which is armed with one or more curved spines; the
edges of all the segments are more or less hairy or setigerous. The exopod is
slender, regularly tapered, considerably longer than the endopod, and its distal
half multiarticulate, flagelliform, and furnished with long plumose sete, while
the proximal part is unsegmented and furnished with short hairs or sete.
The epipod is short, nearly orbicular, and bears a short and dense dendro-
Dranchia.

The endopod of the external maxillipeds is unfortunately wanting. The
exopod is like that of the second except that it is a little smuller; the epipod is
about as long as in the second, but narrow, ovate, and bears a dendrobranchia
nearly as long as itself.

The first thoracic legs are slender and reach scarcely by the bases of the
antennal scales 1 the merus is slightly longer than the ischium, and both these
segments are strongly compressed vertically and ciliated along the inner edges;
the carpus is slightly compressed, about as wide as the merus, and ciliated like
it ; the chela is scarcely as long as the carpus, and no stouter, and the digits
are about. a3 long as the basal portion, slender, very slightly curved at the tips,
and the prehensile edgea ciliated.

The second legs are much like the first, but a little more slender and con-
siderably longer, reaching to the tips of the peduncles of the antennsg; the
merus and earpus are subequal in length, and the chela is considerably shorter
than the carpus.

The most of the endopods of the third, fourth, and fifth pairs of legs are
wanting except a detached portion of, apparently, one of the fourth psir. This
fragment is longer than the carapax and consists of a slender ischium and

-
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merus, the latter twice as long as the former, a still more slender carpus nearly
as long as the merus, and a portion of an exceedingly slender and filiform
propodus.

The abdomen (PL XIV. fig. 1) to the tip of the telson is nearly twice as
long as the carapax, anteriorly about as broad as high, but mnech compressed
posteriorly, so that the sixth somite is fully twice as high as brond. The
dorsurmn is evenly rounded on the first four somites, but there is a narrow and
sharp carina on the fifth and sixth, which rises abruptly into a crest on the
anterior part of the fifth. The posterior prolongations of the first and second
epimera are broadly rounded ; those of the third and fourth less broad and

- more angular, but still obtuse and rounded at the posterior angle ; while the
fifth is acutely angular, but with the tip itself obtuse. The sixth somite is
twice as long as the fifth, and more than half as high as long. The telson
wants the tip, but is apparently shorter than the sixth somite ; it is narrowly
triangular, thickened and transversely very strongly convex above at base, but
not carinated, and posteriorly flattened above.

The lamelle of the uropods are thin and lanceolate in outline. The inner
is only a little shorter than the sixth somite, less than a third as broad as long,
and stiffened in the middle by two slender riblike thickenings, separated, on
the dorsal surface, by a narrow sulcus. The outer is fully once and a half as
long as the inner, scarcely a fourth as broad as long, and the narrow tip is pro-
longed far beyond the sharp spine in which the thickened outer margin termi-
nates, and from this spine a slender riblike thickening, with a narrow sulcus
along its inner edge on the dorsal surface, runs nearly parallel with the outer
edge to the base of the lamella.

The abdominal appendages of the first pair are a3 large as those of the second,
about as long as the uropods, and the distal multiarticulate portion is nearly
twice as long as the protopod, slender and subcylindrieal. The peculiar male
appendage (petasma of Bate) is a thin, squarish plate (PL XIV. fig. 7) attached
by a constricted base, below which there is a small oblong process (o) standing
out at nearly right anglés to the plane of the rest of the plate. The plate
itself, which is apparently carried in a nearly horizontal position in front of
the protopod to which it is attached, is obliguely divided vertically or longi-
tudivally by imperfect articulations into three parts, of which the middle one
is much the largest and projects at the inner inferior angle in a large ovately
pointed process, while the inner or distal of the three parts is narrow and has
the lower or posterior part of its free edge armed with minute hooked spines
for the attachment of the appendages of the opposite sides of the animal. The
outer rami of the second to the fifth pairs of abdominal appendages are similar
to the single rami of the fizst pair, but are all considerably compressed distally.
The inner ramus in the second pair is very much more slenderand considerably
shorter than the outer, and is furnished on the anterior side at base with two
small and cbtusely terminated, bard, lamelliform processes. The inner rami
of the third, fourth, and fifth pairs of appendages are as in the first pair except
that they are without the lamelliform process at base.
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Length of carapax including rostrum . . . . . 248+ mm.

« rostrum . . . . . . . . . 3.5+

“ antemmalseale . ., . . . . . 171
Breadth of ¢ €. . . . . . . . b2
Length of abdomen. . . . . . . . . . 53.0

“ sixth somite . . . . . . . .o 124
Height of « . e &
Length of telson . . . . .. . 10+

“  inner lamella of uropod P S
Breadth of « “ “ o0 v . 32
Length of outer “ . . . . . 170
Breadth of # A | . . . . 40

Station 343, N. Lat. 39° 45/ 407, W. Long. 706° 55, 732 fathoms ; one male.

AMALOPEN.AZUS, gen. nov.

Like the last species in general appearance, but readily distinguished from
it by the second maxillipeds, in which the meri expand ir}to broad epel;cular
plates, and in having ne podobranchie on any of the thoracic legs. T%xe integ-
ument of the whole animal is membranaceous, and very soft and thin. T}_'\e
carapax, eyes, antennule, antenne, mandibles, and max?llfse are nefar.ly as in
the species last described. The endopod of the first manlhpgd is divided into
three segments as in that species, but the terminal segment is larger than the
penultimate, and the exopod is broad and lamelliform throughout. The merns
of the second maxilliped is expanded in & thin lamelliform plate along the

inside and beyond the articulation of the carpus, so that when the three distal .

segments are flexed they are concealed beneath it. In the external mamlhpedhs
the ischinm is longer than the merus, and both these segments are very muc
broader than the slender carpus and propodus, or than the short ﬂattex?ed and
pointed dactylus. The first three pairs of thoracic legs are apprexxm_mely
equal and their chele are slender and subequal in size, but in the first pair the
ischium and merus are compressed and considerably expanded. The fourth
and fifth pairs of legs are about as long as the thirn}, and very slender. .There
are no exopods at the bases of any of the thoracic legs. The.branchm are
arranged as in the last species except that there are no podobmnchu:e at the bases
of any of the thoracic legs, so that there are qnl y twenty brauchix and seven
epipods on each side, as indicated in the following table.

Bomites. VIL YOI IX X. XI. XI1. XIII, XIv. Total.
Epipods, 1 1 1 1 1 1 1 0 7
Podobranchim, © 1 0 0 0 0 0 0 1
Arthrobranchim, 1 2 2 2 2 2 2 0 13
Pleurobranchie, 0 0 1 1 1 1 1 1 6

20-47)
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Amalopeneeus elegans, sp. nov.
Plate XIV. Figs, 8-14. Plate XV. Figs. 1-5.

The carapax is not at all compressed laterally, but about as broad as high,
exceedingly thin and membranaceous, and its surface naked and polished.
The branchiostegial spine is very minute and the carina which extends back
from it is less conspicuous than the sharp gastro-antennal and gastro-hepatic
carina which is continuous posteriorly with a distinet cardiaco-branchial one ; be-
tween the gastro-antennal and the branchinstegial earing there is 2 wide anten-
nal and hepatic sulcus, which posteriorly turns down in front of the branchial
region ; there is a slight gastro-frontal and a very conspicuous transverse gastric
and gastro-hepaticsulcns, as in the last apecies, while the cervieal itself is equally
deep and conspicuous, notches the dorsum like the gastric and only a very little
way back of it, is directed downward and backward snd then in a regular
curve forward round the hepatic region to join the hepatic sulcus. A sharp
dorsal carina extends the whole length of the carapax, but is most conspicuous
in front of the gastric suleus, rises in front into a sharp lamellar erest armed
with a single sharp tooth over the posterior margin of the orbit, and projects
forward in a shert but acute and laterally compressed rostram, which scarcely
reaches the middle of the eyestalks.

The eyes and eyestalks are very nearly as in the last species, but the denti-
form prominence is very much more prominent and conspicuous ; the color of
the eye and position of the pigment spot are the same, though the latter is
more conspicuous above than below.

The ultimate segment of the peduncle of the antennula is much longer than
the penultimate, and these two taken together are nearly as long as the first
segment, but in other respects the peduncle is as in the last gpecies. In the
male the flagella are proximally subequal in diameter, but the superior is ex-
panded somewhat along the inner side for a short distance from the base.

The antennal scale (P1. XIV. fig. 12) is much less than half as long as the
carapax, nearly three times as long as the greatest breadth, which is near the
base, from where the margins arcuately converge to a narrow but obtusely
rounded tip, which is scarcely in advance of the small terminal spine of the
outer margin., The rest of the antennal peduncle is nearly as in the last species,
and is arned with a curved spine above the base of the scale in the same way,
but the terminal segment is shorter to correspond with the shorter scale. The
flagellum is nearly naked, very slender, and at least much longer than the rest
of the animal,

The labrum, metastome, and crowns of the mandibles are nearly as in the
last species, but the labrum is full and rounded below. The mandibular palpi
(PL X1V. fig. 9) are very large, and reach nearly to the middle of the antennal
scales : the proximal segment is more than half as broad as long, nearly twice
a8 long as the distal segment, with the dista] part of the mesial edge straight
and the outer edge curved and directed inward distally so as to narrow the
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segment very much at the articulation of the terminal segment, which is about
twice and a half as Jong as broad, and ovate with the tip rounded. ’
The first maxilla is as in the last species except that the endognath
(PL XIV. fig. 10) is expanded somewhat a little way from the base.
The proximal of the four lobes of the protognath of the second maxilla
(PL. XIV. fig. 11) is larger than the next, while the three others increase suc-
cessively in size distally, thongh the distal is not more than a third broader

than the one next it. The endognath is nearly as long as the distal lobe of the -

protognath, broadly expanded near the middle, where it is more than a third
as broad as long and has a rounded prominence edged with slender set on the
immer margin, but suddenly contracted to a very slender tip armed distally with
four long set® on the iuner edge and with two or three stouter and curved
seteo on the outer edge just below these. The scaphognath is nearly as in the
last species except that the posterior part is a little narrower and not so strongly
incurved.

The protopod and the branchial epipod of the first maxilliped (P1. XV. fig. 3)
are nearly as in the last species, but the endopod and exopod are very different.
The proximal segment of the endopod does not reach the tip of the protopod,
though it is between three and four times as long as broad, the inner edge is
armed distally with three or four slender spines and the rest of the way with
long setee or hairs ; the second segment is a little narrower than the first,
between a third and a half as long, about twice as long as broad, and margined
with hairs ; the terminal segment is considerably wider than the second seg-
ment, and about once and a half as long, approximately elliptical, and margined
all round with long setx or hairs. The exopod is a little longer than the endo-
pod, unsegmented, lamellar, very thin and of nearly uniform breadth through-
out, rounded at the tip, and with both edges setigerous, the setz upon the outer
edge being long and plumose.

The ischium of the second maxilliped (Pl. XV. fig. 4) is very short; the
merus is considerably longer than the carpus and propodus combined, half as
broad as long, and projects distally in a thin and broadly rounded lobe beyond
the articulation of the carpus; the carpus is as long as the breadth of the
merus, less than half as broad as long, and somiewhat narrowed proximally ;
the propodus is a little shorter than the carpus, but as broad, and is slightly
produced at the inner distal angle ; the dactylus is about two thirds as long as
the propodus, nearly half as broad as long, obtusely pointed, and armed with a
strong curved spine at the tip. The exopod is slender, renches about to the
extremity of the carpus, and is distinctly multiarticulate from near the base to
the tip. The epipod is small, ovate, and bears a relatively large dendro-
branchia.

The external wmaxillipeds (Pl XV. fig. 5) reach nearly to the tips of the anten-
nal scales and are longer than either the first or second pair of legs : the ischium
is about a third of the entire length of the endopod, fully a third as broad as
long, and very slightly narrowed proximally ; the merus is as broad and about
two thirds as long as the ischium, and narrowed distally to the breadth of the
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carpus ; the carpus is slightly shorter than the merus, and only about a third
as wide ; the propodus is very nearly as long as the earpus, but a little nar-
rower; the dactylus itself is a little broader than the propodus, but less than
half as long, broadest at the middle and with the tip trisngnlar and armed
with a slender spine not inuch shorter than the segment itself ; both edges
of the dactylus, the exiremity and inner edge of the propoedus, and the inner
edge of the carpus, are armed with exceedingly long and slender setiform
spines, and the inner sides of the proximal segments are, as usual, armed with
getee. The exopod is slender, reaches a little beyond the ischium, and is dis-
tinctly multiarticnlate to near the base. The epipod is narrow, and not longer
théan the Lreadth of the {schium.

The first and second pairs of legs (Pl. XV. figs. 1, 2) are very nearly equal
in length, the first pair reaching about to the extremities of the peduncles of
the antennee, and the second pair scarcely falling short of the same point. In
both pairs the corresponding segments are of very nearly equal lengths, except
the carpi which are a very little longer in the second pair, but the ischia, meri,
and carpi are narrower in the second than in the first : the ischium is about
two thirds as long as the merus, half as broad as long in the first pair, and
scarcely more than a third as broad as long in the second ; the merus is nearly
a third of the entire length of the endopod, slightly narrowed distally, and in
the first pair more than a third as broad 4s long, but in the second pair searcely
more than a fifth as broad as long ; the carpus in the first pair is about two
thirds as long and half as wide as the merus, while in the second pair it is abso-
lutely a little narrower than in the first ; the chelx are very nearly alike in
both pairs, about as long and broad as the carpus in the second pair, with the
fingers slender, curved at the tips, and scarcely more than two thirds as long
as the basal portion ; the edges of the chels are furnished with fascicles of short
rete, the tips of the fingers densely clothed with much longer setwe and hairs, the
inner edges of the other segments thickly clothed with plumose hairs and long
sete, and the outer edges sparsely clothed with short hairs, except on the earpus
in the second pair where the outer edge is thickly hairy. The legs of the third
pair are considerably longer and much more slender than those of the second,
beyond which they reach by the length of their chel® ; the ischium is about as
long as in the second pair, but narrower ; the merus is twice as long as the
carpus, very slender, and of nearly equal diameter throughout ; the carpnsisa
little shorter and scarcely stouter than the merus, and very slightly thickened
distally ; the chela is very near the same size as in the first and second pairs,
but the fingers are apparently a little longer in proportion.

The third and fourth pairs of legs are nearly alike, a little longer than the
third pair and very slender, the fifth being a little more slender than the fourth,
and both sparsely armed with long setiform spines, except upon the dactyli,
which are nearly naked, long, very slightly curved, and acute.

The abdomen to the tip of the telson is about twice as long a8 the carapax,
anteriorly about as broad as the carapax and with the dorsum broadly rounded,
but mnch compressed posteriorly, so that the sixth somite is twice as high as
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broad. None of the anterior somites are dorsally carinated or toothed, but the
sixth, which is nearly twice as long as the fifth and half as high as long, has
a thin dorsal carina nearly the whole length. The epimera of all somites are
rather small, and the posterior angle is more or less rounded in all.

The telson is about two thirds as long as the sixth somite, narrowly triangular,
thickened at base, with a longitudinal sulcus the whole length above and with
o shorter one either side near the base, and with the tip truncated, narrow,
and armed with a spine either side and a series of long plumose hairs between.

The inner lamella of the uropod is a little longer than the sixth somite,
lanceolate, and about six times as long as broad, The cuter lamella is abont
a fifth longer than the inuner, scarcely wider proportionally, and with the ovate
tip prolonged far beyond the sharp spine in which the outer margin terminates,

In both sexes the protopods of the appendages of the first to the fifth somite
are stout and all nearly alike, the outer rami are all very long and slender, and
the inner rami of the four posterior pairs are shorter and more slender than the
outer. The peculiar sexual appendage of the first pair of appendages in the
male is carried as in the last species, and, as in that species, consists of a thin,
squarish plate (Pl XIV. figs. 13, 14) divided by imperfect articulations into
three parts and attached by a constricted base, below which there is a small,
broad, oval process (a) ; but the middle of the three parts is as large as the
two others combined, inferiorly projects beyond the other parts, and at either
side there is an obtuse tooth, above the outer of which there is an obtuse lobe
in the margin and then 2 deep and narrow notch separating the middle from
the inner or distal part, while above the notch on the anterior side there is an
oblong process (b)) which may be turned either in over the distal part of the
plate or out over the middle part ; the distal part is thin, membranous, curls
easily over upon the middle part, and is armed along the {ree edge with minute
hooked spines as in the last species. There are two small, lamelliform plates
at the base of the inner ramus in the second pair of appendages of the male, as
in the last species.

All the specimens are more or less imperfect, and most of them in very bad
condition on account of the softness of the integument and the exceeding
fragility of the appendages, so that it is nearly impossible to present a general
figure of the whole animal or give accurate measurements. Three specimens,
however, give the following approximate measurements in millimeters : —

Station . . . . . . . B . 330 328 893

Bex . . . . L. L0 Fy e ?
Length of carapax including rostrum . . . . 87 135 125

# antennal scale . . . . . . 6.4 6.8

Breadth of ¢ “ . . . . 2.5 2.7
Length of abdomen . . . . . , . 200 270 270

“ sixth somite of abdomen P : X 6.2 6.7
Height of ¢ o “ . . . . 2.5 3.5 3.2
Length ofteleon . . . . . . . . 5.0
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© Btation. N. Lat. W. Long. Fathoms, Bpecimens.

323 33° 1% O 76° 12" 307 457 29, fragmentary.
324 33° 27/ 20" 759 53’ 30" 1366 12
3256 «  33° 35 207 76° o 07 647 19, fragmentary.
328 34° 28" 25" 75° 22" 50" 1632 29,1 fragmentary.
330 31° 41 O 74° 35" 0" 1047 22
343 39° 45" 407 70° 85" 0 732 Fragments only.

From Station 325, there is the crushed and fragmentary cephalothoracic
portion of another specimen, apparently of this species, but having two teeth
on the crest of the rostrum, the second tooth being about half-way between the
one above the posterior margin of the orbit and the tip of the rostrum,

This species has also been taken by the U. 8. Fish Commission at the fol-
lowing stations off Block Island, in 1880 and 1881 : —

Btation. N. Lat W. Loug. Fathoms.  8pecimens.
893 39° 52 207 70° 58' ¢ 372 1e
935 390 45 ¢ 69° 44’ 457 770 13
952 3P 55 O 70° 28" ©" 388 18

Among these were the only epecimens which had either of the fourth and
fifth pairs of legs, the telson, or the uropodal lamelle perfect.

The specimens in alcohol retain for a considerable time bright purple mark-
ings about the oral appendages, and give out a peculiar, bright red, oil-like
fluid, after the manner of the species of Sergestes and some of the deep-water
Schizopoda.

Hymenopenaeus debilis, gen. et sp. nov,
Plate XV. Figs. 6-11. Plate XVI. Figs. 1-3.

The whole integument is membranaceous and exceedingly thin and soft.
The carapax is smooth, naked, slightly compressed laterally, and dorsally cari-
nated the whole length but not conspicuously on the posterior part ; there are
four large and acute lateral spines either side,— an antennal, an hepatic, one a
little way back of the antennal, and another (branchiostegial 1} below and in
front of the hepatic and near the lower edge of the carapax ; the gnstro-hepatic
suleus is conspicuous and deep, and continues npward to the dorsal line con-
siderably back of the middle of the carapax and terminates below in front of
the hepatic spine in a depression from which a narrow sulcus extends backward
and divides, sending a short branch downward in front of the branchial region
and a long one back to become the cardinco-branchial. The rostrum is nearly
straight, a little Jess than half as long as the rest of the carapax along the
dorsum, compressed but not high, terminates in an acute point, is armed
above with six or seven teeth besides three more widely separated and nearly
equidistant ones upon the anterior half of the carapax proper, and near the tip
below with a closely set series of hairs.
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The eyes are large, reniforms, and black, as in the typical species of
Penaus. '

The peduncle of the antennula is much longer than the rostrum : the first
segment is more than half the entire length, excavated above for the reception
of the eye, but the lamelliform appendage is small, narrow, and concealed
between the eyestalks ; the second segment is about half as long as the first,
aid somewhat triquetral ; the body of the ultimate segment is not quite half
as long as the second, but is prolonged in a narrow process beneath the bases
of the flagella ; the upper flagellum is slender, cylindrical and longer than the
carapax and Tostrum ; the proximal portion of the lower flagellum is slender
and cylindrical, like the npper, but the terminal portion is wanting in all the
specimens seen, .

The antennal scale is about half as long as the carapax including the rostrum,
pearly four times as long as broad, and contracted distally to a rather narrow
but evenly rounded tip, which projects scarcely beyond the terminal spine of
the outer margin. The second segment of the peduncle of the antepua is armed
with a slender spine just outside the articulation of the secale, and the con-
solidated fourth and £fth segments reach nearly to the middle of the scale and
are subcylindrical. The flagellom is slender, cylindrical, and three or more
times as long as the rest of the animal.

The labrum, metastome, and crowns of the mandibles are nearly as in
Pencevs. The mandibular palpi (PL. XVI. fig. 1) are very much as in the
Amalopeneus just described, and reach to about the middle of the antennal
scales: the proximal segment is about half as broad as long and once and two
thirds as long as the distal segment, which is three times as long as broad, and
ovate with the tip obtuse,

The proximal lobe of the first maxilla (P1. XVI. fig. 2) is large, broadly
rounded at the extremity, and armed with very long setiform spines and seta ;
the distal lobe is broad and truucated at the extremity, and armed with slender
spines and setw rather shorter than on the proximal lobe ; the endognath is
shorter than the distal lobe of the protognath, has a slight expansion margined
with hairs on the outer edge near the base, and tapers to an obtuse tip (Fig. 2%}
armed on the inner edge with three very long and distally plumose setew, and
on the anterior surface with very delicate hairs.

The second maxilla (PI. XVI. fig. 3) is very much as in many species of
Peneeus. The three proximal lobes of the protognath are subequal and narrow,
aud the distal lobe about twice as wide as they, but still rather narrow and ovate.
Tlhe endognath is much shorter than the distal lobe of the protognath, and termi-
nates in & narrow thickened fold (Fig. 3*) on the posterior side armed along either
vige and on the anterior side with a longitudinal series of slender spines or
spiniform setw, of which the distal one on the inner edge, the anterior series,
and the distal ones of the outer series are very long. The anterior lobe of the
scaphognath is long and very narrow, and projects comsiderably beyond the

protognath, while the posterior lobe is large, broad, and curved strongly inward
and anteriorly as in the allied genera.
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The first maxillipeds (P1. XV. fig. 7) resemble those of the ‘typical species of
Pengus.  The distal lobe of the protopod is large, rounded in outline distally
and about two and a half times as long as broad. The endopod is composed
of three segments ; the proximal segment is 2 little more than half the whole
length, broad at base but narrow distally and with the inner margin abruptly
contracted near the middle, leaving an angular projection which is armed with
long sete, while beyond this projection it is narrowed to near the extremity
and is regularly curved inward round, and extends considerably beyond, the
end of the protopod ; the two distal segments are nearly straight, approximately
equal in length, very narrow, and with a regular series of slender plumose
set® along either edge, those on the outer edge being much the larger, The
exopod reaches to about the base of the distal segment of the endopod, is nar-
row, twelve to fifteen times as long as broad, but lamellar, and edged with a
regular series of long plumose setm. The epipod is small, but with a distinct
anterior lobe, has a few hairs or setw along the edges, and is apparently not
branchial. ‘ )

The endopod in the second maxilliped (PL XV, fig. 8) is large and stout :
the ischium as usual is shorter than broad ; the merus is ag long as the entire
protognath of the first maxilliped, and abouta fourth as broad as long ; the three
distal segments are subequal in length and together about as long as the merus,
the propodus about as wide as the merus, but the carpus and dactylus a little
narrower ; the dactylus is obtusely rounded and armed with a few strong
spiues distally, and both margins of the three distal segments and the inper
margins of the proximal are clothed as usual with stout sete and hairs, The
exopod is very small, slender, nearly cylindrical, about as long as the merus
and the distal half multiarticulate, flagelliform, and furnished with smali
plumose sete. The lamellar epipod is narrow-ovate, not bilobed distally, and
bears a rather small dendrobranchia. ,

The external maxillipeds (P1. XV. fig. 9) are very long and slender, though
as thick as eny of the legs, longer than the carapax and rostrum, and reach
peyi?nd the tips of the antennal scales fully the length of their dactyli: the
mf:hlum, merus, and carpus are approximately equal in length and subequal in
diameter ; the propodus and dactylus taper slightly and regularly ; the pro-
podus is fully two thirds and the dactylus half as long as the carpus ; all the
segments are thickly armed along the inner side with fascicles of exceedingly
long and slender spines or stout sete, and the three distal are similarly armed
but with shorter spines and sete, on the other sides. The exopod is rudi-’
mentary and exceedingly minute, being very slender and much shorter than
the diameter of the merus. The epipod is well developed, lanceolate, and
undivided at the tip. : ’

All the thoracic legs have very minute exopods, and all except the fifth pair
have narrow and undivided epipods like the external maxillipeds. The first
legs (PL XV, fig. 10) are about as long as the carapax excluding the rostrum
reach to the middle of the antennal scales, are slightly compressed, and stouter,
than the succeeding pairs : the merns is about twice as long as the ischium and
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seven or eight times as long as broad ; the carpus is a third or fourth. shorter
than the ischium, but as broud ; the chela is slightly stouter than the carpus
and only a little shorter, and has slightly curved digits about two thirds of the
whole length ; the lower edges of the ischium, merus, and carpus are armed
with fascicles of long spines and setw a3 in the external maxillipeds, the upper
edges of these segments and both edges of the chela are armed with much
smaller spines or sete, and in addition there is a small area densely covered
with very short setw or hairs near the distal end of the lower edge of the carpus,
and a similar area in a corresponding position at the proximal end of the chels,
The secoud legs are a half longer and much more slender than the first, nearly
cylindrical, reach to the tips of the antennal scales, and are almost entirely
naked. The third legs (PL XV. fig. 11) are like the second, but louger,
reaching to the tips of the external maxillipeds. The chele of the second
and third paire are about as long as those of the first, but more slender, with
proportionally shorter, straight and weak digits, and naked except for a few
very minute hairs near the tips of the digits.

The fourth and fifth pairs of legs are exceedingly long and slender, and appar-
rently very nearly alike, but the distal segments are wanting in all the speci-
mens seen ; the meri, however, reach to about the tips of the antennal scales
in both pairs, but in the fifth pair a little farther than in the fourth ; and the
parts which are preserved are almiost entirely unarmed.

The branchi appear to be less densely branched than in the typical species
of Penus, and there are two arthrobranchism at the base of the penultimate leg
each sile instead of one, making nineteen branchim on each side arranged as
indicated in the following table.

Somites. VIL VI IX X XL XIL XIIL XIV. Total
Epipods, 1 1 1 1 1 1 1 0 )
Podobranchize, 0 1 0 0 (1] 0 0 0 1
Arthrobranchie, 2 2 2 2 2 2 0 12
Pleurcbranchiee, 0 0 1 1 1 1 1 1 6

19H(7)

The abdomen to the tip of the telson is slightly more than once and a half as
long as the carapax including the rostrum, anteriorly nearly as broad as the
carapax, but strongly compressed back of the third somite so that the sixth
soniite, which is nearly a fourth of the entire length of the abdomen and nearly
twice 28 long as high, is nearly twice as high as broad. The three anterior
soniites are evenly rounded above, but the three posterior are sharply carinated,
and on the fifth and sixth somites the carina terminates at the posterior margin
in a small tooth. The epimera of all the somites are rather small, and have the
posterior angles more or less rounded.

The telson is not quite perfect at the tip in any of the specimens, but is nearly
three fourths as long as the sixth somite, narrowly triangnlar, thickened at base,
has shallow dorsal and lateral sulci nearly the whole length, and the lower edge
each side is armed near the tip with a slender spine,
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The inner lamella of the uropod is slightly longer than the sixth somite,
lanceolate, and about four times as long as broad. The outer lamella is just
about as long and wide as the antennal scale, but is broader at the tip.

There are only three specimens in the collection, all apparently females, and
all more or less imperfect. The largest specimen, from Station 323, gives the
following measurements, which, on account of the soft condition of the speci-
mnen, are more or less approximate.

Length from tip of rostram to tip of telson . . . ., . 49.0mm.

Lengtk of carapax including rostrum . . . ., , 16.3
“ rostrum . . . . . . . . . .+ 85
“ - antemmalseale . . ., ., . | 8.0
“  external maxilliped . . . . o .. 180
“  fisstpairoflegs . . . . . . | . 120
“ second pairoflegs . . . . . . | | 180
“  thirdpairoflegs . . . . ., . . . 39
“  sixth somite of abdomen . . . . . | g9
Height of  « s “ e e, 3.3
Length of inner lamella of uropod . . . . . . . g5
Breadth « “ “ . . e . . 1.6
Length of outer lamella ofuropod . ., . ., . ., . gg
Breadth  « s “ <. L 2.0

Pf)ssibly none of the specimens are fully grown, but all have apparently
fxttamed the characters of the adult. The smallest specimen, less than 30 mm.
in length7~ does not differ, except in size, from the largest.

Btation. N. Lat. ‘W. Long. Fathoms,
317 31° 57 o 78° 18’ 35" 333
323 33° 1y o 76° 12 30" 457
326 33° 427 157 76° o 507 464

"The genus Penceus, even after the subdivisions recently made by Bate, in-
cludes species differing widely in the structure of the artioular appendages and
in the arrangement of the branchim, but the genus here proposed appears o
differ from all these species in the small and narrow terminal segment of the
mandibular palpus, the rudimentary character of the exopods of the external
maxillipeds and legs, the number end arrangement of the branchiz, and the
membranaceous character of the integument. From the typical species of
Pencus it differs moreover in the short and unsegmented endognath of the

“first maxilla and’in the suleation and armament of the carapax. The species

here described is possibly closely allied to, or even congeneric with, Huliporus
Bate, whxcl_u, however, is so imperfectly characterized, and the four species
referred to it so briefly deseribed, that it is impossible to determine its affinities
with any certainty.
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SBERGESTIDA.

Sergestes arcticus Kriver.

Oversigt Vidensk, Selsk. Forhandl. Kjsbenhaven, 1855, p.{6) ; Monograph. Sergestes,
Vidensk. Selsk. Skr., V., Naturvidensk, mathem. Afh., IV. pp, 240, 276,
Pl 111 figs, 7~ 7g, PL V. fig. 16, 1856.

SaitH, Proc. National Mus., Washington, I11. p. 445, 1881.

Plate XVL Fig. 4.

Station, N. Lat. W. Long. Fathomns, Bpecimens.
304  41°35° 0 85°57 30" 139 Fragments only.
309 40° 117 407 68° 22" o 304 19
326 33° 427 15" 76° O 50" 464 12,19
337 38020 8  73°2320” 740 19,55 mm. in length.

In this species there is an epipod and a well-developed podobranchia at the
base of the second maxilliped, and above its base a simple lamella in place of a
pletrobranchis, a large anterior pleurobranchia with a simple lamella back of it
on each of the three succeeding somites, a large anterior and a small posterior
plenrobranchia on the antepenultimate somite, and on the penultimate somite
two small branchiz, of which the posterior is very much the smaller, while the
last somite is without branchie; or, indicating the simple pleurolamelle by
accents, the branchial formula* may be indicated as follows ; —

Somites. Vii. YOL IX X XL XIL XUL XIV. Total
Epipods, 1 1 o 0 0 0 0 0 @
Podobranchiz, 4] 1 0 ] 0 0 0 0 1
Arthrobranchie, 0 0 0 0 0 0 0" 0 0
Pleurobranchiz, © o ) L o 1 2 2 0 7

8+(2)
#* Boas (Studier over Decapodernes Stegtskabsforhold, Vidensk. Belsk. Skr., V1.,
Natuvidensk, mathem. Afh., 1., 1880}, for 8. Frisii Krbyer, gives an epiped and aru-
dimentary arthrobranchia for the eighth somite and a single pleurobranchia for each
of the succeeding somites including the last. Bate (Ann. Mag. Nat. Hist., 5th ser.,
VIIL p. 193, 1881), gives, for the genus Sergestes, 8 ** mastibranchia” (epipod) and one
plourobranchia for the eighth somite, & single pleurobranchia for the ninth, a pleuro-
branchia and pleurolamella each for the tenth, eleveuth, and twelfth, two pleuro-
branchiz for the thirteenth, and nothing for the last ; but under §. Kriyeri he says,
*This species has two well-developed pleurobranchie attached to the penultimate
somite of the pereion, two to the antepenultimate, one plume and a leaflike plate to
the next three somites, and one plumeand a rudimentary mastibranchial plate to the
first pair of gnathopoda ” (second maxillipeds). This last statement of Bate would
apparently indicate an arrangement of the branchis much like that which I have
given above, or even nearer to that of S, robustus described beyond, buf it is very
unlike the arrangement indicated by his formula for the genus.
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The structure of the branchim themselves, in this and in the two following
species as well, is very different from that in Pencus, or any of the Pe.nazix_l?e
described in this paper. The branchi are pinnate in form, and each. pinna is
a complete phyllobranchia ; that is, they are compound phyllobranchiz, wh'ﬂe
those of Peneus are compound trichobranchim. The structure is more like
that in Sicyonia (judging by Bate’s description of the branchie of that genus}
than that in Pencus. )

The first pair of thoracic legs are subchelate, and the dactyli o.f the external
maxillipeds and the propoedi of the first second, and third pairs of legs are

- multiarticulate, as in the next species, the articulations being more comspicuous

than in that species. These structural characters of the thoracic legs are, how-
ever, undoubtedly characteristic of all the species of the genus.

| Sergestes robustus, sp. nov.
Plate XVI. Figs. 5-8"

Male.—The carapax is strongly compressed, the breadth being considerably
more than the height at the base of the antennz, but much 1ess than the greatest
height posteriorly, which is rather more than twice that at the base of .the an-
tenne. The dorsum is broadly rounded to the base of the rostrum, which rises
rather abruptly from the dorsum, is very thin, acutely tn'a.ngular, {md extends
a little forward of the truncated middle lobe of the ophthelmic somite,

The eyestalks to the tips of the eyes are about two fifths as long aa the
antennsl scales, and the diameter of the eye itself about half the length. The
peduncle of the antennula is about a fifth longer than the antennal scale, the ﬁ‘mt
segment scarcely half as long as the antennal scale, and the seu?nd and'thntd
successively a little shorter ; all the segments are very stout, the dlame‘fer inthe
second and third being equal to more than half the length. The proximal seg~
ment of the upper or major flagellum is searcely more than a fourth a8 long as
the distal segment of the peduncle, and scarcely longer than t.he prox}mal seg-
ment of the lower fagellum, which is modified as in the allied epecies. The
antennal scale (Fig. 7) is about half as long as the carapax alimg the fiomal
line, about & third as broad as long, and much broader at the tip than in the

i cies,
an’l;l?esgeml appendages do not differ essentially from the oral appendages of
P. Prisii and arctieus as figured by Krbyer.

The external maxillipeds Teach by the tips of the a.ntenr&al scales fully the
length of their dactyli, aud are about as stout as t}le third pair of legs : all five
segments of the endopod are approximately equal in len.g‘th though the dac}:ylus
is slightly shorter than the others, and all are armed with very slender spines ;
the dactylus is slender and multisrticulate, being composed of abo'ut five
segments, and tipped with two or three spines. The legs’of the ﬁrat.pmr fall a
little short of the tips of the antennal scales : the merus is about twice as long
gs the carpus and about as long as the propodus, which is very slender, com-

VOL. X.—No. 1.
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posed of about ten segments, and armed, like the ischium, merus, and carpus,
with exceedingly long, and for the most part simple, setiform spines,_ and ut the
proximal extremity with a tuft of serrate sete corresponding to a similar tuft on
the distal extremity of the propodus ; the dactylus is very minute, but perfectly
distinet, and armed with an exccedingly long and slender spiniform seta, while
the tip of the propodus is armed with a very much shorter spine. The legs of
the second pair reach to about the tips of the external maxillipeds : the merus
is a little longer than in the first pair; the carpus twice as long as in the first
pair and only a little shorter than the merus; the propodus is longer than the
merus, composed of about fwelve segments, and armed very nearly as in the
first pair, except that the tuft of setw at the proximal extremity, with the cor-
responding one on the carpus, is wholly wanting, while the digits of the well-
developed chela (Fig. 6) are considerably longer than the diam’eter ?f the pro-
podus at their base, slender, nearly straight, and armed at the tips with a deuse
brush of setie, most of which are serrate. The legs of the third pair are almost
exactly like those of the second, except that they are considerably longer, reach-
ing by the second pair by about helf the length of their dactyl. T‘he legs of
the fourth pair reach nearly to the tips of the carpi of the third pair and are
very much stouter, and the endopods are composed of only four segments each,
the dactylus, apparently, being wanting : the ischium, carpus, and propoc.lus (or
the proximial and the two distal segments) are subequal in length, while the
merus (or antepenultimate segment) is about once and a half as lonyg as each of
the others : the merus is about six times as long as broad, and, like the ischium,
densely ciliated along both edges, but the cilia on the lower edge are several
timtes longer than those upon the upper, which are not as long as the breadth
of the segment ; the carpus is slightly broader than the merus, being more than
& fourth as broad as long, ciliated like the merus along the lower edge, but the
upper edge naked ; the propodus (or ultimate segment) is a little less thana
fifth as broad as long, ovate at the tip, and has the lower edge ciliated and the
upper naked like the carpus. The legs of the fifth pair are a little more than
half as long as those of the fourth, and their endopods are composed of the
same nwinber of segments : the ischium and carpus are subequal in length, the
merus a little longer, and propodus a little shorter, and all the segments are
" ¢iliated along both edges, though the cilia upon the lower edge are much longer
than those upon the upper ; the merus is about a fourth as broufi as long, and
considerably broader than the ischium or carpus; the carpus is le§s th:fn a
fourth as broad as long, and slightly tapered distally ; the propodus is a little
less than a fifth as broad as long, and regularly tapered from near the base to
the acute tip. y
The abdomen, excluding the telson, is nearly twice as fong ag the carapax
along the dorsal line, is congiderably compressed, though anteriefrl_v about as
broad as the carapax, and, like the carapax, rounded above, but with a shallow
median suleus on each of the first four somites, inconspicuous on the first and
second, but distinct on the third and fourth. [There are similar sulci on the
abdomen of . arcticus, and they are possibly, though apparently not, due to

.

e ——————
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contraction from preservation in strong aleohol.] The epimera of the first three
somites are large and project backward in an augle, while the epimera of the
fourth and £ifth somites project backward quite as far, but bave the outline more
rounded. The sixth somite is about as long as the antennal scale, considerably
more than half as high as long, and strongly conipressed.

The telson is cousiderably shorter than the sixth somite, flattened and
slightly sulcated above, with a deep lateral groove each side, acutely angular at
the tip, and ciliated along the edges. 'The inner lamella of the uropod is a little
longer than the telson, about three and a half times as long as broad, and lance-
vlate at the tip. The outer lamella is Letween a third and a fourth longer than
the inner, less than a fourth as broad as long, the outer margin terminating in
a strong tooth about two thirds of the way from the base to the tip, and the
tip narrow, but rounded.

The peculiar sexual appendages (petasroa, Fig. 8) of the first somite of the
abdomen have essentially the same structure as in &. arcticus, but are mmch
more complicated than would be inferred from the figures for that species given
by Kriyer. The appendages of the two sides are usually hooked together along
the middle line (%), but are really entirely distinet. Kach is attached by a
narrow process (a) to the protopod of the abdominal appendage, and is divided
by more or less distinet sutures into three portions. The outer portion, that
next the protopod, projects above the point of attachment in a narrow process,
and below the point of attachment in a broad lamellar lateral expansion, and
below this in a long, flat, chitinous stylet (b) terminating in a sharp huok below
a rounded sinus in the extremity. The middle portion projects below and
alongside of, but far beyond, the hooked stylet (), in a complicated appendage
divided distally into three membranaceous and hook-bearing processes (e, f, g)
and bearing two slender and unarmed stylets (¢, d} ; and each of the membra-
naceous processes is armed along one edge with a series of peculiar chitinous
hooks retracted within invaginated papille (Fig. 8°), and at the tip with a
larger and somewhat differently shaped but similarly retracted hook (Fig. ).
The lateral hooks themselves are semi-mushrooni-shaped, like those which serve
to hook together the inner rami of the abdominal appendages in many crus-
taceans, and very much like those along the mesial edge (h) of this same

appendage, but larger. The terminal hooks are more properly hook-shaped, as
shown in the figure, but are broad at the tips. The invagination of the mem-
brane around the hooks is possibly due to contraction in the aleoholic speci-
mens, but the hooks are similarly retracted in all the specimens of S. arcticus
which I have examined, their bases appear to be connected with strong mus-
cular fibres, and I think there is little doubt that the hooks are capable of
being retracted in life. The mesial portion of appendages is thin, lamellar,
longitudinally folded, and armed along the imesial edge with great numbers of
semi-mushroom-shaped hooks which serve to attach together the appendages of
the two sides.

The branchiz are the same in number and have the same arrangement as in
8. arcticus, but the posterior branchia on the twelfth {(antepenultimate) sowmite
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is nearly as large as the anterior, which is the largest of the series, and the
branchim of the pennltimate segment are very nearly alike, and not very much
smaller than the pair next in front of them.

I have seen only four specimens, all males, and but one of these is in the
“Blake ” collection ; this one from Station 328, N. Lat. 34° 28 25", W. Long.
75° 2% 507, 1632 fathoms. The other specimens are from the collections
made by the U. 8. Fish Commission off Martha's Vineyard : Stations 893 and
952, 372 4nd 388 fathoras.

Two specimens give the following measurements ; — -

Station . . . . . . . . . 893 328
Sex . . . . . . . . . . 3 3
Length from tip of rostrum to tip of telson . . . 58.0mm. 65.0mm.
“ of carapax along dorsalline . . . . 178 19.5
% of rostrum . . . . . . . . 1.2 1.3

Height of carapax anteriorly P X 4.5
“ “  posteriorly . . . . .« . 85b 9.5

dth ofcarapax . . . . . . . b6 6.3

ithiof eyestalk andeye . . . . . . 35 3.9

féj r of eye . . . . . . . . L7 19
Ledgty of antennal scale . . . . . . 80 9.2
th of antennal scale . N . . 2.9 1.3
~Liength of sixth somite of abdomen . . . . ., 20 100
i telson . . . . . . . . 7.5 8.0
“  jnner lamella of nropod . . . . . 80 83
“ outer “ “ . . . . 110 120

This is the species which I have referred to as “ Sergestes sp.” in Proc,
National Mus.,, Washington, I11. p. 445, 1881.

Sergestes, sp. indet.

There are specimens of a third species of Sergestes from Station 328, N. Lat,
34° 28’ 257, W. Long, 75° 22' 55", 1632 fathoms, and fragments of apparently
the same species from Station 325, N. Lat. 33° 35’ 207, W. Long. 76°, 647
fathoms, These specimens are all in bad condition and want s large part of
the appendages, but they are interesting on account of the modification of the
branchial formula. The branchism are all much smaller than in S. robustus,
the posterior pleurobranchia of the twelfth (antepenultimate) somite is replaced
by a simple lamella like that upon the somite next in front, and the two
branchiz of the penultimate somite are very small, as in S. arcticus. The
species is apparently even larger than S. robustus, and much like it in general
appearance, but the rostrum is much smaller and apparently obtuse, and the
eyes are very small, scarcely larger than eyestalks, The specimens are all
females,
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EXPLANATION OF THE PLATES.

All the fignres on Plates I, 11, and V.5 Figs. 1 to 42, 5, Plate I1. ; Fig. 1, Plate
IV.; Figs. 1, 2, 3, Plate VL s Fige, 1, 15 1%, 2, 95 4, #, 5, 5%, Plate VII.;
Figs. 1, 1% 1% 2, Plate VIIL; Figs. 1, 3, 2, Plate IX. ; Figs, 1.9, Dlate X.
Figs. 4, 5, 8, Plate XL ; Fig. 1, Plate XIIL ; and Fig. 5, Plate XV1., were drawn
by J. H. Emerton. Al the other figures were drawn by the author,

PLATE L

Fig. 1. 'Lithodes Agassizii. Dorsal view of femalo from Station 829, half natural
size.
* 2. Dorsal view of a young specimen taken off Martha's Vineyard by the U. 8.
Fish Commission, Station 1028, enlarged two diameters,
“ 2 Lateral view of the carapax of the same specimen, enlarged two diameters,

PLATE IL

Fig 1. Cyclodorippe nitida A. Milne-Edwards, Dorsal view of female, enlarged two

diameters.

“ 1% Front view of same specimen, enlarged four diameters.

* 1% Ventral view of same specimen, the distal portions of the legs omitted, en.
larged four diameters,

Y % dAmathia Agassizii, Dorsal view of the carapax of the male from Station
319, natural size.

“ 3. Dorsal view of a young specimen from Station 317, enlarged two diameters.

“ 4. Purapagurus pilosimanus Smith. Lateral view of the left side of the origi-
nally deseribed male specimen, taken on a trawl line, off Nova Scotia,
half natural size,

** 4% Dorsal view of the chelipeds of the same specimen, half natural size,

* 4% Dorsal view of the carapax and anterior appendages of the same specimen,

: natural size.

*“ 4% Appendage of the right side of the first somite of the abdomen of the same
speeimen, seen from behind, enlarged four diameters,

4% Appendage of the right side of the second somite of the abdomen of the same

) specimen, seen from behind, enlarged four dismeters.

¥ 5. Eupagurus politys, Lateral view of left side of maje, dredged by the U. 8,

Fish Commission off Martha's Vineyard, Station 922, natural size,



Fig. 1. Pentachelcs sculpius Swmith. Dorsal view of female, from Station 328,
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PLATE IIL

natural size.

PLATE 1V.

1. Pentackeles seulptus Smith., Ventral view of the cephalo-thorax of the
specimen figured on the last plate, the distal portions of the appendages
omitted, natural size ; @, tubular process containing the canal of the green
gland 5 b, process of the oplithalmie lobe.

2. Mandible and lobe of metastome of the right side, as seen in place from
below, from the male from Station 826, enlarged about two diameters.

9%, Palpus of the same mandible, seen from below, enlarged about two diameters,

3. First maxilla of the right side of the saine specimen, seen from below, en-
larged about two diameters.

4. Second maxilla of the right side of the same specimen, seen from below,
enlarged about two diameters.

5. Diagrammatic outline of the anterior portion of the first maxilliped of the
right side of the same specimen, as seen in place. from below, enlarged
about two diameters ; @, proximsl, and &, distal lobe of the protopod ;
b, base of endopod, the terminal portion being entirely hidden by the ex.
opod ; ¢, basal portion of the exopod ; d, ¢, terminal lobes of the exopod.

5% The same maxilliped removed from theanimal, slightly compressed and seen
from a little one side and below, enlarged about two diameters; a, o', b,
¢, d, same a8 in last fighre ; £, g, epipodal lamella.

5% Terminal portion of the same maxilliped, seen from above under slight
pressure, enlarged about two diameters ; lettering the same as in figures
5, 5~

6. Second maxilliped of the right side of the same specimen, enlarged about
two dismeters.

7. External maxilliped of the right side of the same specimen, enlarged two
diameters ; a, rudimentary epipod.

8. Chela of the right great cheliped of the female figured on Plate 111,
natural size.

9, Chela of the right leg of the second pair of the male from Station 326, en-
lnrged about two diameters.

10. Rudimentary chela of the right leg of the third pair of the same specimen,

enlarged about two dinmeters. -

11. Rudimentary chela of the right leg of the fifth pair of the same specimen,

enlarged about two diameters,

12. Rudimentary chela of the right leg of the fifth pair of the ferale from

Station 898, U. 8. Fish Commission, enlarged about two diameters.

13. Appendage of the loft side of the first somite of the abdomen of the female

fipured on Plate I11., enlarged about two diameters.

14, Appendage of the left side of the first somite of the male from Station 326,

enlarged about two diameters,
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PLATE V.
N Fig. 1. Rhachocaris longirostra. Lateral view of female from Station 330, enlarged

two diameters. )

“ 2. Rhachocaris Agossizii. Latersl view of female from Station 326, natural
size.

‘8. Rhachoearis sculpta, Lateral view of fermale from Station 339, natural size,

PLATE VI.

Fig. 1. Rhachoenris longirestra. Dorsal view of carapax and anterior appendages
of the specimen figured on Plate V., enlarged two diameters.
‘2. RBhachocaris Agassizit. Dorsal view of the specimen figured. on Plate V.,
natural size.
s 8. Rhachecaris sculpte. Dorsal view of the specimen figured on Plate V.,
natural size. .
** 3% First maxilla of the right side of the same specimen enlarged six diameters.
¢ 3% BSecond maxilla of the right side of the same specimen, enlarged four

diameters.

* 3. First maxilliped of the right side of the same specinn, enlarged six
diameters,

¢ 8% Becond maxilliped of the right side of the same specimen, enlarged four
diameters,

- PLATE VIL

Fig. 1. Pontophilus brevirostris Swith. Dorsal view of adult fomale, enlarged two
diameters,

** 1% Lateral view of the carapax of the same specimen, enlarged two diameters.

“ 1~ Dorsal view of rostrum of the same specimen, enlarged eight diameters.

* 2. Pontophilus gracilis, Dorsal view of female, enlarged two diameters.

¢ 2% Lateral view of the carapax of the same specimen, enlarged two diameters.

¢ 2% Appendage of the left side of the first somite of the abdomen of the same
specimen, enlarged eight diameters.

¢ 2% Appendage of the left side of the second somite of the abdomen of the same
specinien, enlarged eight diameters,

“ 8. Appendage of the left side of the first somite of the abdomen of & male taken
off Martha’s Vineyard by the U. 8. Fish Commission, Station 1029, en-
larged eight dismeters.

L ¢ 8~ Appendage of the left side of the second somite of the ahdomen of the same
specimen, enlarged eight diameters,

“ 4. Ceraphilus Agassizii, Dorsal view of female from Station 326, natural size.

* 4% Lateral view of the carapax of the same specimen, natnral size ; o, anterior
gastric spine ; b, rostrum ; ¢, orbital spine ; &, antero-lateral angle.

* 5. Lateral view of carapax and abdomen of a male from Station 317, enlarged
two diameters ; &, b, ¢, d, the same as in fig. 42,

8 * &% Dorsal view of carapax of the same specimen, enlarged two diameters ;
, ¢, d, the same az in fig. 4%,
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PLATE VIIL

Fig. 1. Sabinea princeps. Lateral view of female, natural size. - ‘

* 1%, Dorsal view of carapax and anterior appendages of the same specimen, nata- !
ral size.

% 1% Dorsal view of the terminal portion of the abdomen of the same specimen, g
natural size.

« 9. Munidopsis curvirestra Whiteaves, Dorsal view of male from Station 325, ‘
enlarged four diameters.

« 3, Appendage of the right side of the first somite of the abdomen of a male, ?
from 220 fathoms, Gulf of St. Lawrence, enlarged eight diameters.

3% Appendage of the right side of the second somits of the same specimen,
enlarged eight diameters,

PLATE IX.

Fig. 1. Anchistia tenella, Lateral view of female, enlarged four dismeters. .
« 18 Dorsal outline view of right eye and peduncle of antennula of the same
specimen, enlarged eight diameters.
# 1% Qutline of left antennal scale of the same specimen, enlarged eight diameters.
“ 9 Galacantha rostrate A. Milne-Edwards. Dorsal view of male from Sta-
tion 341, natural size.
¢ 9s Laterul view of carapax of the same specimen, natural size.

©cme——
R T —

PLATE X.

Fig. 1. Munids sp. indet. Dorsal view of a large male, taken by the U. 8. Fish
Commission off Martha's Vineyard, Station 877, natural size.

v 9 Pundalus cavinaius. Lateral view of female, enlarged two diameters.

« g First maxilliped of the right side of the same specimnen, seen from beneath, ¥
enlarged twelve diameters.

¢ 9% Hecond maxilliped of the right sids of the sanie specimen, enlarged twelve i
diameters. '

# 9o Distal portion of right chelate leg of the same specimen, enlarged twelve
diameters.

“ 91 Lamells of the appendage of the left side of the first somite of the abdomen
of the same specimen, seen from behind, enlarged twelve diameters ; the
marginal setwe and the distal portion of the outer lamella omitted.

« ge Qutline of tip of outer lamella of right uropod of the same specimen, enlarged
four diameters.

“ gf, Tip of telson of same specimen, seen from above, enlarged twenty-four T« %y
diameters.

PLATE XL

Fig. 1. Pandalus carinatus. Right mandible of the specimen figured on Plate X,,
seen from in fropt, enlarged twelve dismeters.
92, Right first maxilla of the same specimen, seen from beneath, enlarged twelve:
diameters,

= 51 £ 4 o v PR
Emarton snd Srmith. from naturs, Bhote Lithe Eotrisnnd, SswHar

é‘ SADINEA PRINCEPS. MUNIDOPSIS CURVIRUSTRA .




R

s

- 5 R = DR AV T
S.1.2mith. Blake Crustacea. SLAYD AL

Emerton and Smith from nature. Fheoto. Litho. E Crlsand. NewHaven,os

ANCHISTIA TENELLA.GALACANTHA ROSTRATA.




b e hm——— 1.

S513m A
s
Nase
ed L Q —
P
—~—
Evevton and Smitk {~am natuarce Prote Loke T Crisard, BewHavoy Ot

MUNIDA SPECIES . PANDALUS CARINATUS.




L3R

1o

O

s

iake

L

A awl.m,_,’

,. Yy \\\.\\,»{\ o
S
LT L
R e \.\ »

o y {

b

iy

3

N

R

PANDALUS. MIERSIA MENINGODORA.

Emerton and Smith from naturs.




PLATE 7! ~ : 4

MUSEUM OF COMPARATIVE ZOOLOGY. 105

Fig. 3. Right second maxilla of the same specitnen, seen from beneath, enlarged

i twelve diameters,

““ 4 Miersia gracilis. Latersl view of young male, enlarged two diameters.

‘¢ 4», Distal extremity of the posterior leg of the left side of the same specimen,
enlarged eight diameters.

* 4% Rami of the appendage of the right side of the first somite of the abdomen
of the same specimen, seen from behind, enlarged eight diameters; the
marginal sete of the outer ramus omitted.

i # 43, Portion of the base of the inner lamella of the appendage of the right side

4 of the second somite of the abdomen of the same specimen, seen from

“ behind and showing the small secondary stylet chameteristic of the male,

A ) enlarged twenty-four diameters.

44 Distal part of the second maxilliped of the right side of the same specimen,
seen from below, enlarged eight dinmeters,

‘» 5. Miersia Agassizii. Lateral view of male from Station 830, natural size.

“ 5% Second maxilliped of the left side of the same specimen, seen from below,

, enlarged eight diameters.
" 8, Distal extremity of the posterior leg of the nght side of a male from Station
305, enlarged twelve diameters.
¢ 7. Inner lamella of the appendage of the left side of the same specimen, seen
b | from in front, enlarged eight diameters.
8, Meningodora mollis. Lateral view of female, natural size. The lateral
carin® of the carapax are indicated by simple lines.
¢ 8% Outline of the right eye of the same specimen, seen from above, enlerged
5 . two diameters,
{ . “ 9, Becond maxilliped of the right side of the same specimen, seen from below,
. enlarged eight diameters.
i
| 1
4 ~ PLATE XIL
Fig. 1. Misrsia Agassizii. Distal portion of the left mandible of the specimen
figured on Plate XI. fig. 5, seen from beneath,
“ 1% The same mandible seen from above.
¢ 2. First Toaxilla of the left side of the same specimen, seen from beneath.
“ " 3. Becond maxilla of the left side of the same specimen, seen from beneath.
“ 4. First maxilliped of the left side of the same specimen, seen from beneath.
“ B, Meningodora moilis. Distal portion of the right mandible of the specimen
figured on Plate X1. fig. 8, seen from beneath.
! ¢ 5% The same mandible seen from above,
Fo. ¢ ¢. First maxilla of the right side of the same specimen, seen from beneath.

“ 7. Second tnaxilla of the right side of the same specimen, seen from beneath.
“ 8., First maxilliped of the right side of the same specimen, seen from beneath.
“ 9. Distal extremity of posterior leg of the same specxmen enlarged twenty-four
diameters.
[ “ 10, Miersiz gracilis. Endopod and exopod of tha second maxilliped of the
right side of the specimen figured on Plate XI. fig. 4.

All the figures, except Fig. 9, are enlarged eight diameters.
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PLATE XIIL

Fig, 1, Eumiersia ensifera. Lateral view of female from Station 340, natural size,
¢ 2. Mandible of the left side of another female of about the same size and from
the same station, seen from beneath, enlarged four diameters,

¢ 2, The same mandible seen from behind, enlarged four diameters,

¢ 8, First maxilla of the left, side of the same specimen, seen from beneath, A
enlayged four diameters.

* 4. Second maxilla of the left side of the same specimen, seen from heneath,
enlarged four diameters.

¢ 5. First maxilliped of the left side of the same specimen, seen from beneath,
enlarged four diameters. i )

6. Becond maxilliped of the left side of the same specimen, seen from beneath,
enlarged four dinmeters.

“ 7. Distal extremity of right chelate leg of the first pair of a male 44 ram,
long frem Station 330, enlarged about eight diameters, s

“ 8. Distal extremity of right chelate leg of the second pair of the same speci-
men, enlarged eigh® diameters.

“ 9. Distal extremib_,"éﬁeft leg of the fifth () pair of a female 108 mm. long
from: Station 308, enlarged four diameters.

““ 10. Pundalus acanthonotus. Carapax and anterior appendages of the female

 from Station 321, enlarged four diameters.

“ 11. Propodus and dactylus of the second maxilliped of the right side of the
same specimen, seen from beneatl:, enlarged twelve diameters

“ 12, Pandalus tenuipes Smith. Same part of second maxilliped of a specimen
from 115 fathoms, off Martha's Vineyard (U. S, Fish Commission, Sta-
tion 871), enlarged twelve diameters.

e

PLATE XIV.

TS Y

Fig. 1. Benthosicymus Bartletii. Disgrammatic sketch of the left side of the male,

with most of the appendages omitted, natural size.

“ 1% Similar dorsal view of the anterior part of the carapax and the anterior
appendages of the same specimen, natural size, -

‘* 2. Distal part of the mandible of the left side of the same specimen, seen from
beneath, enlarged six diameters.

8. First maxilla of the left side of the same specimen, seen from beneath,
enlarged six diameters.

# 4, Becond maxilla of the left side of the same specimen, seen from beneath,
enfarged six diameters.

¢ 5. TFirst maxilliped of the leff sidle of the same specimen, seen from beneath,
enlarged four diameters. A

¥ 6. Second maxilliped of the left side of the same specimen, seen from beneath,
enlarged four diameters.

¢ 7. Appendage (petasma) of the protopod of the appendage of the left side of
the first somite of the abdomen, seen from in front, enlarged twelve
diameters ; @, process standing out, in its npatural position, at nearly

S
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